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Speaking of preference...21 of 25 


leading engine manufacturers using chrome rings 


specify Perfect Circle 


The Standard of Comparison 


The application of solid chrome plating to piston rings, as perfected by Perfect Circle, 
more than doubies the life of pistons, rings and cylinders. Performance dota will 
be furnished on request. Write Perfect Circle Corporation, Hagerstown 3, Indiana. 





At New Departure... 

dCi U mete MCCUE 
is tested and proved 

Ce Sa 


Considering the big part ball bearings must play 
in the efficient operation of your machine, it is 
important for you to know, and in advance, how 
the bearings will perform. 

For example, you need to know what results may 
be expected from each type of grease under vary- 
ing conditions. 

Supplying you with this information is just one 
of the functions of New Departure’s new and 
ultra-modern engineering laboratory. 


To help you get the answers: 


What is the determining factor of seal-bearing life? 


How operating conditions contribute to metal 


Nothing Kea Like 4 Ball. re fatigue? 


Which has the most effect on grease life—speed 


NEW DEPARTURE aa 
E Lubrication selection. 
BALL BEARINGS of Ball Boatiags” by New Depa’ 


Manager of Secauk Development and 
NEW DEPARTURE + DIVISION OF GENERAL MOTORS Design, will be mailed upon request 


BRISTOL, CONNECTICUT 
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Chicog? 


RAYMOND 
MANUFACTURING CO. 


Corry, Pennsylvania 
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producer of “O” Rings. Our compounds 
meet all military and commercial 
“O” Ring Specifications. 
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crecision er Products 
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The ““O” Ring Specialists 
3110 Oakridge Drive « Dayton 7, Ohio 





SAFE BRAKING 
AT ALL GRADES 


Among the most trying road conditions 


are dangerously steep grades with hair- 
pin turns. On such roads——and under all 
other conditions — Midland Vacuum 
Power Brakes are a dependable safe- 


guard for truck and load. 


Your assurance that Midland equipment 
is best for your trucks and trailers lies in 
the fact that Midland Brakes have been 
proved in millions of miles of service. 


Those who know 
. POWER BRAKES 
} 4 Choose MIDLAND 


} 


Air and Vacuum 
POWER BRAKES 


MIDLAND 
VACUUM 
HY-POWER 


VACUUM 
HAND CONTROL 
VALVE 


VACUUM 
RELAY VALVE 


STOPS ANY LOAD 
SAFELY and QUICKLY 


When an emergency arises, Midland 
Vacuum Power Brakes bring even the 
biggest and heaviest trucks to a smooth 
stop almost instantly. 

Midland Vacuum Hy-Power brakes with 
new Hand Control Valve and New Relay 
Valve offer the ultimate in brake equip- 
ment—and dependable safety insurance. 


Get the facts from a Midland Distributor 
near you, or write or phone us in Detroit. 


STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Ave. 


° Detroit 11, Mich. 


Export Deportment: 38 Pear! Street, New York, N.Y. 


World’s Largest Manufacturer of 
AUTOMOBILE and TRUCK FRAMES 


Air and 





Electro-Pneumatic : 
DOOR CONTROLS G 


Asain In 1952... 


As in 1927... 


STUDEBAKER features the best: including ROSS 


» Ross salutes Studebaker on its 100th birthday 

.. and extends best wishes for the next 100 years of 
motorized progress, achievement and good fortune 
all Ross-steered years, of course. 

Since 1906 Ross has anticipated and met the ever- 
changing and increasing needs for easier, safer, more 
‘economical steering ... with exclusive Ross designs 
that rank high as fundamental developments in the 
progress of an industry. 

For a quarter century—since 1927—Ross has 
been serving the world’s oldest manufacturer of high- 
way vehicles—one of the most honored names in 


motordom— STUDEBAKER. 


fgain ... Happy Birthday and Best Wishes. 


Cam & Lever STEERING 


ROSS GEAR AND TOOL COMPANY «+ LAFAYETTE, INDIANA 
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Over 40,000,000 
Car and Truck Owners [iy eee 





...to the Quality of “DETROIT” | 


Universal Joints 





The satisfactory service rendered by ‘“DETROIT”’ 
Universal Joints during millions upon millions of 
motoring miles is unshakeable evidence of supe- 
rior design, rugged construction and dependability. 


<3 ——E= git 
UNIVERSAL JOINTS 
UNIVERSAL JOINTS ~G@a 
UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 





RICTION MATERIAL 


CLL 


aa eT 
SPECIFIC NEEDS 


Whatever your requirements might be . . . for a plate, disc, cone or 
band type friction product ... we can meet your needs with a 
material developed for your specific requirements. Unlike asbestos, 
Velvetouch is made from powdered metals ...and the formula 
can be altered to give you the exact operating characteristic you 
want! In addition, being all-metal, Velvetouch lasts longer . . . won't 
glaze like asbestos .. . requires fewer adjustments . . . delivers 
a more uniform friction action. Our engineers will be glad to 
work with you. Either contact our nearest branch . . . or write The 
S. K. Wellman Company, 1374 East 51st Street, Cleveland 3, Ohio. 


* THE S. K. WELLMAN CO. WAREHOUSING CENTERS ‘A 


ATLANTA.119 14th St., N.E LOS ANGELES -1110 S. Hope TORONTO, ONTARIO Ys 
Atlanta 5, Georgia Street, Los Angeles 15, Calif TheS.K.WelimanCo.of Canada, 
Ltd., 2839 Dufferin St & 
CHICAGO — 1500 South West- PHILADELPHIA — 1545 West eee 2 
ern Ave., Chicago 8, Illinois Belfield Ave., Philadeiphia,Pa EXPORT DEPARTMENT 


. 


8 So. Michigan Ave 
CLEVELAND 1392 East 5Sist PORTLAND.636 N. W. 16th 
: St., Cleveland 3, Ohio Ave., Portland 9, Oregon Chicago 3, Ill., U. S. A 
' WASHINGTON OFFICE 
) DALLAS - 3407 Main Street, SAN FRANCISCO 424 Bryant 1101 Vermont Ave. N. W. 
q Datias 1, Texas Street, San Francisco 7, Calif. Washington 5, 0. C. 


SAE JOURNAL, MARCH. 1952 





TRICMPH 


These 169 pe rogress(ve emervican 


Accessories Mfg. & Engineering Co. * Adel Precision 
Aircraft Screw Prod. Co. * Air Associates Co. * Air 
American Phenolic Corp. * American Radio Hardware 
Booth Mfg. Corp. * Boston Gear Works, Inc. * Andrew 
Chicago Metal Hose Co. * Chrysler Corp. * Clapp 
Dow Chemical Co. * DuPont DeNemours & Co., Inc. * 
Elbe File & Binder Co., Inc. * Electric Products * 
Fruehauf Trailer Co. * Garlock Packing Co. * General 
Goodyear Tire & Rubber Co., Inc. * Gould Storage 
Robert Heatherington & Son, Inc. * Hobbs Battery Co. 
Interstate Engineering Corp. * Irvington Varnish & 
Kirkhill Rubber Co. * Koehler Aircraft Prod. Co. * 
Linde Air Prod. Co. * Link-Belt Co. « Littelfuse, Inc. 
Miniature Precision Bearings, Inc. * 

Nutt-Shel Co. * Ohio Seamless Tube Co. * Ohmite 
Peerless Electrical Prod. * Pesco Prod. Co. * Pioneer 
Radio Television Supply Co. * Reaction Motors, Inc. * 
Shaefer Bearings Corp. * Shakeproof, Inc. * Shultz 
Telephonic Corp. * Thomas & Betts * H. |. Thompson 
Tungsol Lamp Works * Union Hardware Co. * United 
Ward Leonard Co. * Westinghouse Electrical & 
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The Navy...Douglas...and 169 U. S. business firms cooperated to 
build the supersonic Douglas ‘‘Skyrocket”—world’s fastest airplane! 


As the Navy's “Skyrocket” blasted its way to new world speed and altitude records for 
a piloted airplane, its sleek body bore the fruits of millions of man hours. 

This “flying laboratory"— designed, built and flight tested by Douglas and the 
Navy Bureau of Aeronautics — utilized the technological skills and craftsmanship of 
169 American firms. From tiny nuts and washers to complex gyros, parts were created 
to Douglas specifications in plants from Massachusetts to California. 

On teamwork like this...on the ability of Americans everywhere to explore the 
unknown and do the “impossible”... rests the hope of keeping the U.S. first in the air. 
For its part, Douglas continues to pioneer in all fields of Aeronautics, from jets to 


guided missiles. Douglas Aircraft Company, Inc. 

A Skilled engineers 
g _— and technicians 
find Douglas a 
eee 


good place to work. 


Depend on C a 


DOUGLAS 


First in Aviation 


OF AMERICAN TEAMWORK 


compantes gotned ferces «tlh the. lary and ouglas fo help bautld the Douglas “Shyrockel ea 


Products Corp. * Aero Instrument Co. * Aerojet Eng. Corp. * Aeroquip Corp. * Aircraft Die Cutter Co. * Aircraft Safety Equipment Co. 
Reduction Sales Co. * AiResearch Mfg. Co. * Air-Maze Co. * Allen Mfg. Co. * Aluminum Company of America * American Hardwdre Co 

Co. * Barber-Coleman Co. * Bardwell & McAllister Co. * Beckley Perforating Co. * *Bendix Prod. Div. * Black & Sivals & Bryson 

Brown Co. * Burndy Eng. Co., Inc. * California Hardware Co. * California Spring Co. * Camloc Fastener Corp. * tCentralab + Cherry Rivet Co. 
Inst. Co. * Connecticut Hard Rubber Co. * Crane Co. * Cutler-Hammer, Inc. * Dayton Aircraft Co. * Dill Mfg. Co. * Double T Fairlead Co. 
Dynamic Air Eng. Co. * Dzus Fastener Co. * Eastern Air Devices * *Eclipse-Pioneer Division * Thomas A. Edison, Inc. * Elastic Stop Nut Corp 
Electrical Eng. & Mfg. Co. * Electrical Products Supply Co. * Electrol Inc. * Exhibit Supply Co. * Fafnir Bearing Co. * Flexfirm Products 
Cement Co. * General Electric * General Paint Mfg. Co. * Giannini Co. * Gladden Products Corp. * Globe Industries, Inc. * B. F. Goodrich C: 
Battery * Grove Regulator Co. * Halfco Co. Eng. & Mfg. * Hangliter Mfg. Co. * Harwood Co. * W. A. Haydon Co. * Helicoil Corp 

* Holf Corp. * Harvey Hubbel, Inc. * Huntington Rubber * Hydro-Aire, Inc. * Ideal Clamp Mfg. Co., Inc. * International Resistance Corp. 
Insulator Co. * Jensen Mfg. Co. * Jet Specialties Co. * Johns-Manville * Joy Manufacturing Co. * Kerwood Specialty Ltd. * Walter Kidde & Co 
Kollsman Co. * Korry Mfg. Co. * Kurz-Kasch * La-Del Conveyor & Mfg. Co. * W.R. Ladewig Co. * Leach Relay Co. * Lewis Eng. Co 

* Lord Mfg. Co. * PR. Mallory Co. * Marlin-Rockwell * Marman Prod. Co., Inc. * Meltron Corp. * Micro Switch Corp. * William Miller Corp 
Minneapolis-Honeywell Co. * Stanley E. Morris Co. * National Supply Co. * National Tel. Supply * Neptune Meter Co. * North & Judd 

Mfg. Co. * *Oilite Amplex Div. * Owens Corning Fiberglas Corp. * Pacific Aviation * Pacific Refrigerator Co. * Parker Appliance Co 
Gen-E-Motor Corp. * *Pioneer Instrument Div. * Plastics & Rubber Prod. Co. * Poulsen & Nardon * Purolator Prod. Inc. * Radio Specialties 
Reliance Regulator Corp. * Revere Copper & Brass, Inc. * Reynolds Metals Co. * Roylyn inc. * Russell Mfg. Co. * Saval, Inc 

Steel Co. * ¢Silver-Win Co. * Skinner Chuck Co. * Sperry Gyroscope Division of Sperry Corp. * Square “D" Co. + Superior Tube Co. 

Co. * Thompson Prod. Co. * Tinnerman Prod. Co. * The Torrington Co. * Triangle Pacific Co. * Tubular Weaving Co 

Air Lines Inc. * United Carr Fastener Corp. * U.S. Army Signal Corps * U.S. Gauge Co. * U.S. Rubber Co. * Veeder-Root, Inc. * Vickers, Inc 
Mfg. Co. * Wm. R. Whittaker Co. + E. B. Wiggins Oil Tool Co. * Wittek Mfg. — *Bendix Aviction Corp. | Connen Electric Develop {Shokespeore Prod. Co 
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Throughout the years, 
most car makers have 
used M‘Cord Gaskets 
for equipment. M‘Cord 
Gaskets are Individual- 
ly engineered to make 
and keep tite joints. 
They have been doing 
Mila it Lams iliie A 
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BUSINESS IN MOTION 


rn CrLteaguse on illite ¥ >: ee ae 


Substitution of materials is of considerable concern 
to many manufacturers these days. Never before 
have we seen so much interest in the subject. How- 
ever, it is by no means new to Revere, which has 
always held to the principle of recommending the 
metal that will best serve the customer. Thus, we 
have often suggested switching from one metal or 
alloy to another, with the object of lowering costs, in- 
creasing production, improving service, or all three. 
When based on a detailed study of all the factors 
involved, substitution at times can be extremely 
valuable. In fact, the ever- 
increasing quality and serv- 
ice to be found in American 
products is due in part to the 
continued search for better 
materials, and their adoption 
when found. Better materials, 
better design, finer workman- 
ship—these are part of Amer- 
ican progress. 
But there are instances, of 
course, when no practical sub- 
stitute can be found, when 
only one material offers just 
the right combination of good qualities required for 
a given application. Take the automobile radiator. 
This has always been made of copper, because cop- 
per is the one and thus far only metal that perfectly 
meets all the requirements of manufacture and 
service. To make a radiator, very thin copper sheet 
and strip must be crimped, bent and otherwise 
formed. Copper’s easy workability makes it ideal 
from the manufacturing standpoint. After assembly, 
the radiator is cleaned, and made water-tight by 
dipping in a bath of hot solder. Copper is exception- 
ally easy to solder. When in service on a car, truck 
or bus, the radiator must not rust, and must resist 
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corrosion by water and anti-freeze. Copper is notable 
for its resistance to corrosion in such use. The radi- 
ator must also cool the water by radiating its heat 
into the air stream; copper has the highest heat 
conductivity of all commercial metals. A copper 
radiator thus is the most efficient and durable. It 
should outlast the car unless accidentally damaged, 
and when the injury is not so great as to make 
replacement necessary, the nearest shop can make 
repairs easily. 

Recently it has been suggested that automotive 
radiators should be made of 
aluminum. However, both 
copper and aluminum are 
temporarily in short supply, 
and therefore to substitute 
one for the other does not 
appear to be practical. Be- 
yond that, we do not believe 
—based upon experience to 
date—that aluminum’s quali- 
ties, fine though they are, 
necessarily make it suitable 
for automotive radiators. In 
addition, the difficulties of 

retooling in the factory and repairs in the field 
must be considered. Revere fabricates both cop- 
per and aluminum, and we have reason to believe 
that our impartial advice to stay with copper for 
automotive radiators is concurred in by radiator 
manufacturers. 

When you are tempted to substitute one material 
for another in your product, no matter what it may 
be, make certain you obtain all the facts as to costs, 
production, service. Your suppliers will be glad to 
collaborate with you in studying the effects of a 
proposed change. We suggest you take full advan- 
tage of their knowledge and experience, 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 180] 
Executive Offices: 230 Park Avenue, New York 17,N. Y, 
SEE “‘MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 





The miles of electrical circuits making up the 
nerve system of a plane are frequently endangered 
by shorts or overloads. But this danger can be 
quickly eliminated if the plane is equipped with 
Klixon Circuit Breakers. Harmless, momentary 
overloads are carried without tripping, but if a 
short circuit or a sustained overload endangers 
the plane, the circuit breaker will promptly 
“trip-out.”” And once the overload condition is 
corrected, the pilot can re-establish the circuit 
by merely pushing a button. When automatic 


So & 


Breaker 
Klixon PDLA 

ker aled 
Klixon PDA erro (Automatic reset, 995 to 
(Automatic “—_ Sm 10 to type.) Ratings 
type.) Ratings *F 150 amps 
40 omps 


POLM Breaker 
reset, sealed 
from 35 to 


POM Breaker a 
reset, sealed type!) Ese 
Ratings from Sto ee 


Klixon 
(Manvo! 
type.) 


40 omps ue 


-\ 
“Push-Pull Breaker 06752-'. 


New Klixon 5 to 50 amps 


Ratings from 


reset types are used, the circuit is re-established 
automatically. 

Get complete information on these lightweight, 
shock-proof and vibration-proof circuit pro- 
tected devices. Send for bulletins showing dimen- 


sions, ratings and performance characteristics. 


—_Lrxon— 


SPENCER THERMOSTAT 


Division of Metals & Controls Corp. 
1503 FOREST ST., ATTLEBORO, MASS. 
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For the Sake of Argument 


Tools for Success Kits 


Writing is a vital tool in any engineering success kit 
because few jobs are accomplished by one man. 


Almost every job we do in industry requires getting 
scope and objective clear to start with. That may come 
in a communication of some kind from the boss—if he’s 
good at that sort of thing. Or, it might go from the 
engineer to the boss to be sure of a common understand- 
ing at the outset. . But, written or not, communica- 
tion has to take place throughout most projects. Some 
things should be written down, whether or not they 
must be. 


And when a project is finished a variety of communi- 
cations is likely to be in order Certainly the boss 
wants to know the answers .. . and maybe his boss, and 
his boss’s boss. ... There may be phases to communicate 
to the sales department, the production side, the adver- 
tising agency ... and maybe the customer. 


A project isn’t really finished until many minds have 
been firmly connected by various communications. And 
the man who does the job should be making his com- 
munications the ground work for all the others. Neither 
junior engineers nor executive vice-presidents complete 
many projects in an ivory tower. Each has to be able 
to communicate effectively with others—and writing is 
one important way. 


The ultimate usefulness of any completed engineering 
project is almost proportionate to the number and char- 
acter of people who understand it—and are interested 
in it. And writing can be a most powerful tool in get- 
ting that understanding and creating that interest. 


Actually, written communication is a lever by which 
the individual engineer may move his professional 
world. 
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Get over the hump of break-in with the friction 
parts of an engine and you’ve got a big trouble- 
source eliminated. And that’s one thing Parco Lu- 
brite does—it prevents scuffing and scoring during 
break-in operation. The Parco Lubrite coating, non- 
metallic and integral with the metal, is oil-absorbent 
and maintains lubricant in the tight fit of new parts 
and so assures easy and smooth operation. 


ee 
LOLI Le 


x TKS ISLAY 
Pi ALK SY ‘ 
KP Ky 


The Parco Lubrite coating promotes longer subse- 
quent service because the parts wear in easily to 
close mating of parts and bearing surfaces. 

Treatment of parts with Parco Lubrite is a chemical 
process which produces results of uniform, high 
quality and operates with simplicity and efficiency. 
For full information about Parco Lubrite, write 


for free technical bulletin. 
* Bonderite, Bonderlube, Parco, Parco Lubrite— Reg. U.S. Pat. Off 


Parker RUST PROOF COMPANY 


BONDERITE—corrosion resistant paint base © BONDERITE and BONDERLUBE— aids in 
cold forming of metals ® PARCO COMPOUND—rust resistant @ PARCO LUBRITE— 


wear resistant for friction surfaces 


14 


2181 E. Milwaukee Ave. 
Detroit 11, Michigan 
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THE INDUSTRY'S FINEST 


POWER BRAKING SYSTEMS 


Ton 
Poh 


IN THEIR FIELDS! 


In any field of endeavor, consistently good performance is the 
only road to success. And that is precisely why Bendix* 
Hydrovac* and Bendix Air-Pak are the recognized leaders in 
the power braking field. More than two and a half million 
installations and billions of miles of service have proven 
Hydrovac the unchallenged leader in the field of vacuum- 
hydraulic braking. 

Air-Pak, similar in design and principle to the Hydrovac, has 
by its outstanding performance established itself as the 
industry's foremost air-hydraulic power brake unit. 


Products of twenty-five years of practical braking experience, 
these outstanding power braking systems offer faster, more 
positive and better controlled braking. And in both the vacuum 
and air actuated units, brakes can be applied instantly by 
foot power clone—o constant safety factor of importance. 


Regardless of size of vehicle or whether the preference is for 
vacuum or air actuated brake, for consistently good perform- 
ance, it pays to specify Bendix Hydrovac or Bendix Air-Pak— 
the industry's Finest Power Braking Systems. nes. v. PAT. OFF. 


BENDIX: tivsicx : SOUTH BEND 


Expert Seles: Bendix internatione! Division, 72 Fifth 
Ave., Mew York 11,N. Y. © Seles: Bendix- 
Eclipse of Conede, lid, Windser, Onterie, Canede 
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riend, the Engineer 


Stanwood W. Sparrow, 


EEDLESS to say, this title, “My Friend the Engi- 

neer,” does not refer to any specific individual, 
but rather to a composite cuss who may be imagined 
to possess the characteristics to be discussed. 

Since engineering is based on facts, suppose we 
talk about facts. My friend the engineer had a few 
when he tackled his first job. Perhaps they came 
from college and perhaps not. “Knowledge” rhymes 
with “college” but it comes from many sources. 
Many engineers who started their careers without 
college degrees would now admit that this had not 
proved the handicap they anticipated. And engi- 
neers with college training, while properly appre- 
ciative of their blessings, now realize that the train- 
ing they received was of far greater value than the 
bits of information they acquired. It is a sad and 
solemn truth that today’s answer seldom fits to- 
morrow’s problem. One of the trophies of my schol- 
astic struggles was the definition of an icosahedron. 
More than forty years have elapsed since that jewel 
was added to my crown of knowledge and I have yet 
to find anyone with the slightest interest in icosahe- 
drons. 

Since facts are important and my friend had but 
few to start with, it was necessary that he have the 
ability to find facts and to find them quickly. In 
school his goal had been to learn how to solve prob- 
lems and the answers in the back of the book were 
merely a means for judging his success or failure. 
But school days were over, the answer itself was 
now the goal and if a problem had been solved, there 
was no justification for duplicating the time and 
effort that had gone into its original solution. The 
question was where to look for answers. 

It so happens that my friend is fond of fishing 
and he had made a discovery. He had discovered 
that to catch fish you must go where fish are. From 
this background he reasoned correctly that a person 
looking for solutions to problems in automotive en- 
gineering would do well to go where automotive 
engineers are, listen to what automotive engineers 
have to say, and read what automotive engineers 
have written. This leads naturally into a “commer- 
cial” for the SAE, but since most SAE Journal read- 
ers are members, I shall let you write your own. 

While admitting the help derived from the work 
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of others, my friend hastens to add that this was 
seldom enough. There were always a few facts 
which he had to dig up for himself. From the gleam 
in his eye I know that the subject had awakened 
pleasant memories. Hence I ventured to ask for 
suggestions on this business of digging data. 

A moment later I wished that I had kept my big 
mouth shut. It was the same old line—state your 
problem clearly; control the conditions of test; 
change only one condition at a time and on and 
on through the regular rigamarole. Then he re- 
marked that the technique was that which you find 
in a detective story. That woke me up as I have a 
weakness for the lurid literature of crime and 
death. To my surprise, however, he put motives 
ahead of clues, emphasizing the need for imagina- 
tion when seeking the motive for an engineering 
crime. I am afraid that in his impressionable youth 
he had been exposed to the story of the chap that 
found the lost horse. At any rate he had the nerve 


“To catch fish you must 
go where fish are.... A 
person looking for solu- 
tions to engineering 
problems would do well 
to go where engineers 
are.” 





“The value of an engi- 
neer doesn’t lie in his 
ability to stab a bit of 
information as a man 
spears waste paper in 
a park, No sir, an en- 
gineer should soak up 
knowledge like a 
sponge.” 


to claim that once, when confronted with a prob- 
lem in lubrication, he had imagined himself to be 
a drop of oil and had decided that he too would be 
inclined to travel the broad highway that led to 
the main bearings rather than to squirm through 
the narrow twisting alley that led to the part in dis- 
tress. He left his story hanging in air but I got the 
impression that it was solved by providing a straight 
and not too narrow way for the lubricant to travel 
to the afflicted part. 

Though clues took second place to motives, they 
were not neglected. My friend pointed out that here 
the automotive engineer has a distinct advantage 
over Sherlock Holmes and his fellow craftsmen 
Whereas they are forced to depend on one set of 
clues, the engineer has laboratories and proving 
grounds where he can reenact engineering crimes 
again and again until he has produced sufficient 
clues to lead him to the criminal 

Next he mentioned “magnification” and I shud- 
dered lest he recommend Sherlock’s deer-stalker 
cap and magnifying glass as standard equipment for 
engineers. That wasn't his idea. What he said was, 
“In experimental work it is often desirable to study 
the effect of a large change in order to obtain in- 
formation as to the probable effect of a small 
change.” His example was long-winded and not 
too clear. It concerned an attempt to increase the 
useful life of an engine in which failures of bear- 
ings were the limiting factor. He attributed the 
failures to lack of lubrication but was disappointed 
to find that the maximum increase in the capacity 
of the oil pump that was possible was only about 
10%. Even this change would involve considerable 
tool cost and would complicate the service problem. 
The point of his illustration was that instead of ex- 
perimenting with a pump of the 10% greater capa- 
city that would be possible in production, he had 
made tests with experimental units of first double 
and then half the normal capacity. Since these 
magnified changes brought forth no significant 
benefit or harm, he knew that it was useless to bother 


with any 10% change. I was curious to know how 
the trouble was finally licked but he mumbled some- 
thing about oil grooves and changed the subject. 
I don’t believe that my friend the engineer was the 
hero of the concluding chapter of that story. 

His next suggestion was that it was often helpful 
to make things worse in order to find out how to 
make them better. It is evident that my friend’s 
life has been richly blessed or cursed with bearing 
troubles. This time the question was whether or not 
an increase of 1/16 in. in the length of each main 
bearing would be worth while. He dwelt at length 
on the time and cost involved in making longer 
bearings and in making the corresponding changes 
in the crankcase and crankshaft. Before taking this 
step he reversed his field and made a test with 
bearings 1/16 in. shorter than normal. This could 
be done promptly and at relatively little cost. The 
shorter bearings proved definitely harmful, which 
gave grounds for hope that the reverse change would 
be helpful and justified the cost and time involved 
in experimenting with the longer bearings. This 


“There are always a few facts an engineer 
has to dig up for himself.” 


story had a happy ending and I listened for what 
seemed hours to the details of how the life-span of 
his precious bearings had been extended. 

I doubt if there was anything new or novel in 
my friend's suggestions but he unquestionably took 
great delight in making them. In fact his mood be- 
came so benign that for once he broke down and ad- 
mitted that there might be merit in a procedure that 
I had found useful. Long ago I was told that one of 
the fundamental rules of research was embodied 
in the statement, “When in doubt, run in circles, 
scream and shout.” As expected, his approval was 
qualified. Screaming and shouting could be over- 
done, though he agreed that such vocal manifesta- 
tions might bring help from associates yearning for 
peace and quiet. He wasn’t sure that a circle was 
the ideal path, though he conceded the desirabil- 
ity of exploring possibilities in all directions. But 
in spite of his qualifications he agreed whole-heart- 
edly with the idea that when a person is up against 
it, if he will only do something, there is a good 
chance that he will see something and find some- 
thing. 
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There may be satisfaction in the acquisition of 
knowledge, but the engineer is forever faced with 
the question “So what?” Granted we must know 
what is wrong with a thing before we can fix it, 
nevertheless the “fixing” outranks the “knowing.” 

Right here it is important to note that the auto- 
motive industry is not a one man show and that fix- 
ing and knowing are likely to be handled by differ- 
ent individuals or groups. Hence the engineer must 
be able to transmit his knowledge, to evaluate it 
and to sell it. My friend has firm convictions as to 
the proper tools for this task of evaluation. The 
tools he recommends are a pencil and a piece of 
paper. In spite of his frequent raving against use- 
less paper work, he insists that an engineer never 
knows what he has found or what he has missed un- 
til he attempts to write a report. To show how rabid 
he is on this subject, let me tell you that he has even 
advised engineers to write reports to themselves. In 
defense of his position he explains that a report 
written to another should provide the information 
desired and not be cluttered up with miscellaneous 


hy 
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/ 
“Put motives ahead of clues when trying 
to solve an engineering crime.” 


data acquired as a by-product of the investigation. 
Nevertheless such miscellaneous information forms 
a part of the engineer’s store of knowledge and 
should be recorded, evaluated, and made available 
for future use. 

In meditating on the words, wise and otherwise, 
that have come from the lips of my friend the engi- 
neer, I find that only those dealing with the pursuit 
of facts have any semblance of continuity. These 
however do not constitute the lot by any means. For 
example there was that evening when I casually 
mentioned that an associate had rejected a commit- 
tee assignment because he could not see how it 
would help him to attain any of his personal ob- 
jectives. Perhaps my friend had had a bad day or 
perhaps it was that word “objectives” that made him 
see red. Whatever the cause, he burst into speech 
and I do mean burst. 

His first blast was to the effect that the world con- 
tained too many pin-heads trying to pin-point their 
objectives. He informed me that for 10 years he had 
fished Lake Tinalong, always with the objective of 
getting the biggest fish ever to come out of that 
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lake. He had never attained his objective and 
never expected to attain his objective, but he had 
made a lot of friends, caught a lot of fish and had a 
lot of fun. He told me that the value of an engineer 
did not lie in his ability to stab a bit of information 
as a man spears bits of waste paper in a park. No 
sir, an engineer should soak up knowledge like a 
sponge so that it would automatically squeeze out 
when he got in a jam. 

Then he lighted on one of his pet peeves, the en- 
gineer who feels that his work is not worthy of his 
capabilities. When my friend gets on this subject 
his remarks lack coherence. First he said that the 
better the qualifications of an engineer, the better 
he could do any job, regardless of its importance. 
Then, without pausing for breath, he added that 
just because a fireman knows how to play “Annie 
Laurie,” he should not expect to have a piano pro- 
vided at every fire to permit him to put all his talents 
to use. As for my part in the conversation, I remem- 
ber that after a couple of hours I said, “Good Night” 
but I doubt if he heard me. 

Despite his devotion to television, fishing, and a 
host of other activities, my friend somehow man- 
ages to crowd in a surprising amount of reading. 
Hence I felt sure that he would not miss a featured 
article in one of his favorite technical magazines. 
The article was aimed at the engineer who is eager 
for advancement and struck me as being unusually 
well written. It stressed the importance of prepara- 
tion for the job ahead and warned against becoming 
so satisfied with your present position that you fail 
to strive for something better. My friend had read 
it and thought about it, but his thoughts were some- 
what at variance with my thoughts and with those 
of the author. 

In my friend’s opinion, if you want a better job, 
make an outstanding showing in the job you have. 
To do this you had better think about what you are 
doing rather than about what you hope to be doing 
next year. Furthermore, my friend had no patience 
with what he called cultivated dissatisfaction. On 


“When in doubt, run 
in circles, scream and 
shout!” 





“Just because a fire- 
man knows how to play 
‘Annie Laurie,’ he 
shouldn't expect to 
have a piano provided 
at every fire to permit 
him to put all his tal- 
ents to use.” 


the contrary, a guy had to be reasonably contented 
to do his best. I was a bit irritated at the way he 
jumped all over this article and inquired if he pic- 
tured the ideal engineering department as a pasture 
of contented cows. I think he realized that my feel- 
ings were a little bruised for he calmed down and ex- 
plained that of course a person should have ambi- 
tion, but that he felt that perpetual discontent was 
too high a price to pay for a little added prestige at 
the end of the trail. Early in life he said he had 
realized that the odds were against his becoming the 
richest man in the world and had decided it was 
rather foolish to continue to fret because someone 
made more money than he did. I think that it was 
early that evening, rather than early in life, that he 
evolved this bit of philosophy, but that is no reflec- 
tion on its validity. And I must acknowledge that 
my friend’s record supports his argument. He has 
made rapid progress, has accepted new opportunities 
with enthusiasm while relinquishing former assign- 
ments with regret. 

One afternoon near the tag end of the vacation 
season I found my friend in an unusually mellow 
mood. After disposing of such vital questions as the 
relative sizes of the fish that remained on the hook 
and the one that got away, the talk turned again to 
qualities essential to a good engineer. It has long 
been my conviction that an engineer with a little 
ability but with an ample supply of enthusiasm, op- 
timism,. and initiative is worth much more than 
one loaded with talent but poorly endowed with the 
other qualities. Presumably I dished up this opinion 
suitably garnished with praise for the ability to get 
along with people—to be part of a team. My friend 
was relaxed, he didn’t argue. He admitted that 
he had for a long time shared my conviction but that 
recently he had become less sure. 

For a moment his face clouded as he asked: “You 
remember when the boy was sick?” I nodded, for 
everyone who knew my friend had shared his anxiety 
during these weeks when the issue was in doubt. 
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His face lighted up as he continued: “The kid is 
O.K. again and it isn’t because of anything that I 
did or anything that the wife did. What really 
counted was a nurse with a sharp tongue, a sour dis- 
position and—a superlative knowledge of her job. 
From now on, when I am in trouble, I am going to 
look for ability and gamble on being able to find 
some way to make it effective.” 

He waited for my comments but right at that 
moment I couldn’t think of a good answer. I still 
have a high regard for enthusiasm, but to be honest 
I haven’t thought of a good answer yet. 

In preparation for writing this paper, I cornered 
my friend, outlined what I planned to say and asked 
if I had interpreted his ideas correctly. He count- 
ered by asking if I had even seen a professional ball 
game. It was a silly question as he had taken me to 
several games this summer. Then he wanted to 
know if I had observed the difference in the tech- 
nique of various players, how one player knowing 
the habits of the batter would position himself so 
that, when the ball was hit, a few steps would bring 
him under it. In contrast there was the player 
who would dash forward at the crack of the bat, 
go too far, back up, momentarily lose the ball in the 
sun, and at the last minute be forced to make a 
frantic lunge for it. 

I knew what was coming. I knew that he was 
going to liken the first player to the engineer who 
possessed the qualities he had stressed. Once 
again I was wrong for he concluded: 

“If the awkward clown catches the ball and his 
graceful playmate muffs the one that comes his 
way, then the clown is the better player.” 

I never starred at catching baseballs but I caught 
his point and I'll string along with it. It isn’t tech- 
nique that is important, it is the result that counts. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members; 50¢ to nonmembers.) 


“It isn’t technique 


that’s important, it’s 
the result that counts.” 
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its processing and subsequent mechanical properties 


O. A. Wheelon, >... 


ITANIUM in its annealed state forms similarly to 
' eaaeamen and machines similarly to stainless 
steel. Spot and fusion welding of titanium appear 
unsatisfactory with the best current practice. 

Douglas Aircraft drew these conclusions from an 
investigation of titanium’s fabricating character- 
istics and an actual production program. The parts 
produced were used in a project where weight was 
so critical that titanium, even at $20 per lb, was 
economical as a replacement for other heavier 
metals. The production experience gained may be 
useful also in deciding feasibility of titanium for 
structures subject to aerodynamic heating or engine 
heat—applications which are attractive because of 
titanium’s strength/weight advantage over stainless 
steel. 

The preliminary investigation covered various 
fabricating processes and effects of processing on 
mechanical preperties: 

Bending—Bend tests were performed to deter- 
mine local elongation at incipient fracture on an- 
nealed material. The tests on 0.080-in. thick ma- 
terial showed a local elongation at fracture at 25% 
both with and cross grain. This is approximately 
equal to that obtainable with 0.081-in. 24S-T3 alum- 
inum. It was decided to standardize on a design 
bend radius of 3', t, which is approximately that 
used for 24S-T3, to provide forming margin. No 
difference in limiting bend elongation was observed 
between as-received surfaces and machined sur- 
faces. 

Stretching—A production Z-frame was chosen for 
tests to establish a production method of stretching 
sections. Using a net block, a two-stage stretch 
with interstage anneal followed by stress-relieving 
treatment produced satisfactory parts. Elongation 
measured over 2 in. gage lengths varied from 4% to 
12.5%. It was necessary to use heat for hand work 
subsequent to stretching to avoid cracking. 

To study stretching of skins, a stretch block for 
the Erco press was chosen with a contour of greater 
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severity than employed on the project, and an 0.051- 
in. annealed sheet was stretched to failure. The 
part obtained had a 4% elongation over 2-in. gage 
length at the crown and a 7.5% elongation adjacent 
to the fracture. Total elongation over the block 
was 6.6%, and the width reduction at the crown was 
4.4%. The part matched the block contour closely 

The effect of stretching (from 1 to 7%) upon 
mechanical properties was found to be: 


1. Ultimate tensile strength was practically un- 
affected (except by change in area caused by 
stretch) in both longitudinal and transverse direc- 
tion. 


2. The longitudinal tensile yield strength rises 
slightly, as would be expected, because of work hard- 
ening, while the compressive yield strength falls off 
sharply. 

3. The transverse tensile yield strength falls off 
sharply, similarly to the longitudinal compressive 
yield strength. The transverse compressive yield 
strength rises similarly to the longitudinal tensile 
yield strength. 

Stretched material was subjected to various time 
and temperature treatments. Two hours at 550 F 
gave results as good as those for higher tempera- 
tures or for longer periods of time, and restored 
about one‘half the fall off in properties resulting 
from stretching. This treatment had little effect on 
those properties unaffected by stretching. 


Crowning Skins—A 7-in. square of 0.032-in. an- 
nealed sheet was contoured on a planishing hammer 
to a 4%4-in. crown. This indicated that skins with 
slight curvature in one direction and relatively 
severe contours in the other could be fabricated by 
roll contouring in one direction and crowning with 
the planishing hammer. Parts of this type are 
difficult and expensive to stretch in low-quantity 
production. 


Hydropress Forming—A DC-6 rib with a severe 
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shrink flange was formed with and without cutouts. 
Practically no shrink was obtained, and heat was 
required for hand work to remove wrinkles. Spring- 
back appeared to be equivalent to 24S-T3 aluminum, 
and design limits for this material were used, except 
that approximately twice the forming pressure is 
required for titanium. Hydraulic bulge tests to de- 
termine beading limitations were inconclusive be- 
cause of gripping difficulties with the equipment 
available 


Dimpling—-On annealed sheet it was necessary to 
employ a tool temperature of 700 F and a dwell time 
sufficient to exceed 500 F in the sheet to produce 
crack-free dimples. No successful dimples were 
produced in the work-hardened tempers. 


Driving of Titanium Rivets—The manufactured 
heads of rivets obtained were unsatisfactory because 
of cracks and laps. Cold upsetting was not success- 
ful, but normal upset heads were readily obtained at 
a temperature of approximately 1400 F. The rivets 
had a shear strength of 73,500 psi. Fatigue samples 
made with monel and titanium rivets showed no dif- 
ference in fatigue life 


Machining—Drilling, countersinking, and milling 
tests indicated a machineability comparable to 18-8 
Stainless steel. 


Welding—Preliminary welding tests were made on 
0.091-in. annealed material using argon shielded arc 
equipment. The techniques were evaluated upon 
the basis of tensile tests of the welded joint. In all 
cases, the elongations were extremely low (1.5 to 
2.5%). A joint efficiency of 87% average based on 
ultimate was obtained. Parts repaired by welding 
bend line fracture broke upon subsequent stretch- 
ing. It was decided to avoid welding for other than 
salvage repair 


Corrosion Resistance—Couples of titanium to 
nickel, monel, cadmium, and 24S-T were subjected 
to service temperatures and then to accelerated cor- 
rosion salt-spray tests. Monel and nickel evidenced 
no corrosion. Corrosion of cadmium and 24S-T was 
accelerated slightly. Titanium showed no evidence 
of corrosion in any case. 


Contaminating Effect of Processing Materials 
Standard titanium tensile coupons (S-2600-2) were 
contaminated with various shop processing ma- 
terials and exposed for 24 hr at 300, 550, and 800 F, 
after which room temperature mechanical proper- 
ties were determined. No embrittlement caused by 
the contaminants tested could be detected. 

Additional contaminated specimens annealed at 
1300 F for 1 hr produced the same results. 


Oxyacetylene and Oxyhydrogen short-time torch 
heating to 1350, 1450, 1550, and 1650 F did not em- 
brittle titanium tensile coupons. 


Flame Impingement Effect—The application of 
2000 F flame for 15 min caused no visual damage and 
tended to raise the tensile properties slightly and to 
cause a reduction in 2-in. gage-length elongation. 

These test results were considered sufficiently 
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favorable to assure producibility of titanium parts, 
so production plans were laid. 

It became apparent when the early shipments of 
material were received that, in the majority of 
cases, they would not meet specification require- 
ments for mechanical properties, thickness toler- 
ance, flatness, and surface quality. To avoid re- 
version to stainless steel with attendant weight 
increase, every sheet of titanium which appeared to 
offer a reasonable expectancy of being satisfactory 
for the fabrication of functional parts was accepted 
In addition, layouts were made for each sheet so 
that the most serious defects could be relegated to 
scrap areas or noncritical parts. 

The original oversupply of titanium was on the 
order of 100% of the requirement to cover develop- 
ment requirements. The “oversupply” proved to be 
fictitious, however, since many parts were subse- 
quently designed to be fabricated from culls. This 
precluded the possibility of proving tools with 
titanium unless we were reasonably sure we would 
get an acceptable production part. So it was de- 
cided to use 14 H stainless steels for tooling experi- 
mentation. 

Examples of specific production experiences are 
given at the end of this article 

Practically all formed parts required subsequent 
check-and-straighten work by hand, which could 
not be performed at room temperature without 
breakage. Torch heating was employed, and parts 
were heated to approximately 750 F. The tempera- 
ture was controlled by color indication since the ma- 
terial is golden at 600 to 650 F and blue at 750 F. 

Lightening holes blanked and formed on the 
punch press required torch heating to avoid break- 
age. Indications were that drawn parts would re- 
quire heated dies of the type employed for mag- 
nesium. 

The only drop-hammer part attempted (a double 
contour skin) was not successful due to springback 
and the unsuitable nature of the part. Drop-ham- 
mer operations should be avoided and appear to be 
comparable to 144 H stainless steel except that inter- 
stage anneals could be employed. 

In general, titanium was comparable in machine- 
ability to stainless steel. The chief source of trou- 
ble was caused by work hardening that occurred 
under the cutting tool when making light cuts 
Deep cuts minimized this problem. 

Milling was accomplished with standard 1%,-in 
diameter, two- and four-fluted high-speed end mills 
at 250 rpm with feeds of 0.008 in. per revolution 
The lubricants and coolants used were the same as 
those used for stainless steel. 

Drilling annealed titanium was accomplished with 
hand feeds using standard high-speed drills running 
at 675 rpm. Penetrating oil was used as the lubri- 
cant. Tapping was done with high-speed taps, and 
with the same lubricant. 

The major difficulty encountered in machining, 
drilling, spot facing, counterboring, and tapping 
titanium was the tendency for the cutters, drills, 
and taps to lose their cutting edges quickly. Some 
drills required resharpening after each hole was 
drilled. One tap was deliberately broken off in the 
hole and extracted with a Thompson tap extractor 
(a burn-out process). The threads were not dam- 
aged by this operation. 
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Table 1—Properties of Titanium, Aluminum, Steel, and Monel 


Property Titanium 
Physical 
Melting Range, F 3175 
Density, lb/cu in. 0.163 
Atomic Number 22 
Atomic Weight 47.90 
Crystal Structure HCP Below 1615 F 
BCC Above 1615 F 
Transformation, F 1615 
Standard Electrical 
Potential at 25 C 
Thermal 
Conductivity, 
Btu/ft*/hr/F,/in 
Expansion, in./in. F 
Specific Heat, 
Btu /1lb/F 


1.75 


(Ti**) 


The tendency toward warpage as a result of ma- 
chining was greater than with cold-rolled or stain- 
less steel, and almost all parts required straighten- 
ing after machining. 

Several fittings were machined in the shape of a 
tapered channel about 23x20 in. from annealed 
hand-forged bar stock 2x3%x26 in. It was 
planned to rough out the parts by bandsaw in order 
to obtain some scrap bar for other tests. This re- 
quired a bandsaw pass 31-in. deep by 12 in. long. 
Every attempt to make this cut by sawing, from 
heavy feed slow-speed (35 fpm) cutting to friction 
sawing (9000 fpm), was unsuccessful. A special at- 
tempt was made to make the cut on a power-feed- 
table saw without success. These parts were even- 
tually split milled and then cut through \% in. by 
a pass of a bandsaw (8 pitch, 50 fpm, hand feed) 
After roughing, the parts were machined without 
difficulty in the usual way. The resulting finish was 
better than 100 microin. rms. 

Several small pieces of scrap bar were smoothed 
on a bench grinder. No particular fouling of the 
wheel was noticed. 

All material was degreased prior to any heating 
operation and as a final operation of the fabrication 
routing. If forming or straightening was carried 
out on any die or hammer containing lead, Kirksite, 


Example 1—Power Brake Operations 


Production Difficulties 

Failures in power brake operations 
were traceable to two causes: (1) the 
tendency of light gage sheet to leave 


liminary tests. 


248-T6 


970-1185 
0.100 
13 (Al) 

26.97 (Al) 
FCC 


None 


1.67 (Al 


845 
13.3 x 10" 


utilize hot forming, since the material 
showed good response to heat in pre- 


A portable oven capable of main- 


18-8 


(Type 302) Monel 


4140 


2370-2460 
0.319 
28 (Ni) 
58.69 (Ni) 
FCC 


2600-2700 
0.283 
26 (Fe) 
55.84 (Fe) 
BCC Below 
FCC Above 


2550-2590 
0.286 
26 (Fe) 
55.84 (Fe) 
FCC 


None None 


0.44 (Fe 0.44 (Fe**) 0.23 (Ni**) 


180 
10° 


350 
7.55 x 10° 7.8 


0.11 0.13 


or low-melting alloys, the parts were cleaned in 
nitric acid bath prior to any heating or as a final 
operation or both. All parts other than exterior 
skins were sandblasted after hot operations or ther- 
mal treatments. Exterior skins were brightened by 
a 2-sec hydrofluoric-acid dip. 

For annealing, parts properly cleaned were placed 
in an air furnace operating at 1300 + 25 F for 1 hr at 
heat. For stress relief, cleaned parts were placed 
in a furnace operating at 550 + 10 F for 2 hr at heat. 

In general, conventional assembly operations were 
employed and caused no unusual problems. Drill- 
ing, countersinking, filing, and burring operations 
required sharp tools and heavy feeds to offset work 
hardening. Trimming through 0.040-in. gage was 
accomplished with sheet-metal snips, and heavier 
gages were cut on high-speed power saws ordinarily 
employed for %4 H stainless steel. Heat was em- 
ployed for all reforming operations and resulted in 
a reduction in time normally expended. Monel 
rivets, flush and shaved on external surfaces, were 
employed for all titanium structure. Marking from 
the riveting operation was eliminated due to the 
hardness of the material. Excellent contour and 
surface appearance were achieved. 

Properties of titanium are compared with those of 
aluminum, steel, and monel in Table 1. 


Production Experience 


ture (5 hr), shop orders were arranged 
so that nearly all parts requiring bends 
were formed at the same time. Sub- 
sequent small quantity runs were 
torch heated for bending. 


the punch and seek its own radius, and 
(2) material defects 

The first difficulty was resolved by 
forming into a rubber pad which held 
the material against the punch. The 
presence of defects, however, was a 
much more serious problem. When it 
became apparent that a prohibitive 
rejection rate was to be expected with 
normal procedures, it was decided to 
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taining a temperature of 875 F was 
built, and an electrically heated brake 
die holder previously built for use with 
magnesium was reworked to maintain 
a punch and die temperature of 500 to 
520 F. Parts were preheated in the 
oven before each bend and were at a 
temperature of 600 F after completion 
of the bend. Because of the time re- 
quired to bring the tools to tempera- 


The use of heat virtually eliminated 
breakage in bending operation. 


Recommendations 


1. Sheet of the quality used must be 
hot formed to prevent high rejection 
rates. 

2. A bend radius of 34% t may be 
used for annealed sheet if hot forming 
is employed. 
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Production Experience 


Example 2—Stretched Shapes 


Tooling 


Stretch blocks were made net with 
no springback allowance. Kirksite 
was used for the form block material 
Contours and bevel angles were 
checked to an adjustable table setup 
and to the form block 


Production Difficulties 


About 100 Z-section frames of two 
types were made on the Hufford 
stretch press. One type was of 0.081- 
in. material with considerable varia- 
tion in contour and no return flanges 
The second type was of 0.040-in. ma- 
terial with fairly constant contour and 
a return flange on the compression 
side. The following procedure was 
used for fabricating the frames 

A. Brake from section 

B. Stretch—first stage 

C. Interstage anneal (1300 F, 1 hr) 

D. Sand blast to clean and remove 
scale 

E. Stretch—second stage 

F. Stress relieve (550 F 

G. Check and straighten 

The fabrication problems fell 
the following categories: 

Section Variations — Dimensional 
variations in the brake-formed sec- 
tions caused bevel angle, web depth, 
and contour discrepancies. Small 
longitudinal cracks in the bend radii 
were successfully stretched and subse- 
quently salvaged by welding 

Stress Concentrations 
large cracks from brake operations, 
and grip jaw indentations caused 
breakage in the stretching operation 
Parts which failed away from the block 
were generally salvageable 
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Fig.1—Elastic recovery in stretched frame 
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Necking—Parts failed in the stretch- 
ing operation by necking at areas of 
high strain. Severe local necking 
without failure caused loss of flange 
height. This was avoided by allowing 
excess material to compengate the loss, 
and a trim operation was added after 
forming. In an effort to minimize 
necking difficulties, parts were 
stretched cold out of an icebox, but 
results were inconclusive. 

Twist Frames with high webs 
twisted badly in the first stage because 
of the fact that sufficient pre-stretch 
could not be employed to offset the 
tendency to buckle on the inner flange 
in wrapping without fracturing the 
outer flange. However, the interstage 
anneal, second stretch, and subsequent 
handwork produced satisfactory parts. 

Contour Variations — The frames 
with severe changes in contour gener- 
ally over-formed, as shown in Fig. 1 
Since mold-line contour tolerances of 
+ 0.010 in. were maintained, all frames 
were hand worked to contour after- 
wards. In order to set the varying 
bevel, the outer flange was vibrated 
while under load. This operation also 
assisted forming by reducing block 
friction and by permitting the creep 
characteristics of the material to work 
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to advantage. 

Handwork—Cold handwork caused 
breakage, and heat could not be em- 
ployed with the Kirksite blocks. Thus 
parts had to be hot formed without the 
assistance of blocks, except for check- 
ing. 

Fig. 2 shows a 
part and its tooling. 


typical stretched 


Recommendations 


1. Sections accurate prior to stretch- 
ing should be employed. These could 
be fabricated by rolling, or power- 
brake and draw-bench sizing. 

2. Sections should be used with a 
return flange on the tension side to 
prevent flange height loss and inhibit 
necking tendency. 

3. Parts should be 
regions of high strain with 
or gradual intermediate contour 
avoided. 

4. The use of high webs should be 
avoided on severe contours. A maxi- 
mum of 10% stretch should be used, 
assuming neutral axis at the inner 
flange 

5. Stretch blocks should be made of 
steel to permit the use of heat in 
handwork. 


split so that 
straight 
are 


Py 


bey. 


Fig. 2—Typical stretched Z-section frame with severe contour variation 
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Example 3—Hydropress 


Tooling 


All parts were formed on steel dies 
with a steel pressure plate. Steel dies 
were used because it was assumed that 
extensive post forming by hand would 
be necessary, and that much of it would 
be done hot. Those parts with shrink 
flanges usually were formed with wiper 
rings. 

Form blocks made with adequate 
springback for ‘% H _ stainless steel 
were found unsuitable for springback 
on titanium and parts requiring hand- 
work. 


Production Difficulties 


A Z-section about 2 in. deep and 3 
in. long in 0.064-in. material with one 
straight flange (power brake) and one 
slightly contoured shrink flange broke 
in the radius in a fashion very similar 
to the failures on the brake. The con- 
toured flange completely broke off with 
little evidence of any forming at all. 
It was impossible to tell whether the 
failure started at the ends or on some 
defect, but the first three of six parts 
all failed the same way. Because our 
hot hand-forming procedure was by 
this time so successful, it was decided 
to make this part entirely by hand. 
The first hand-formed part cracked. 

It was then decided to utilize hot 
forming. Since the quantity of parts 
was small and expense of making 
heated dies was prchibitive, the fol- 
lowing procedure was used in hot 
hydropress forming: Form blocks were 


Production Experience 


preheated to a temperature of approxi- 
mately 200 F. 

The part was then placed on the 
form block and heated with a hydro- 
gen-oxygen torch until the material 
turned to a golden color. (In some 
cases a brilliant blue color appeared.) 
The temperature was approximately 
800 F. The part and form block were 
then covered with an asbestos sheet to 
protect the rubber pad on the hydro- 
press, and the forming operation was 
completed. Temperature of parts 
after forming was approximately 400 
F. Any hand forming required was 
done hot by heating with a hydrogen- 
oxygen torch. 

Excellent results were obtained by 
the above method, as practically all 
cracking in bend radii was eliminated. 
With the use of heat, form blocks made 
to % H stainless steel springback 
proved to be generally acceptable for 
forming titanium. 

A beaced panel, shown in Fig. 3 was 
formed in 0.016-in. annealed material 
Beads did not form to full depth be- 
cause of insufficient pressure (1100 


Example 4—Stretched and Crowned Sheet 


Tooling 


Stretch forming of skins was limited 
by lack of excess material required for 
gripping and the high cost of tooling 
in relationship to the number of parts 
required. Stretch dies were made 
without springback compensation of 
Kirksite or plastic. Most of the 
double-contoured skins were formed 
by rolling to approximate shape and 
contouring on the planishing hammer. 
The contours obtained were checked 
to a fixture. 


Production Difficulties 


On the stretched skins, failures re- 
sulted from defects and jaw breakage 
caused by varying sheet thickness, as 
shown in Fig. 4. Slippage in grip jaws 
was minimized by sandblasting and 
the use of emery cloth. Holding at 
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Fig. 3—Hydropress beaded panel 


psi). Warpage was similar to that en- 
countered in 24S-T beaded parts. The 
part was usable when the edges were 
tied into the structure. 


Recommendations 


1. The tooling employed appears to 
be satisfactory, but the optimum form- 
ing temperatures should be deter- 
mined. 

2. Springback charts for use at this 
optimum forming temperature should 
also be developed for this material. 

3. Protection for the rubber pad of 
the hydropress is necessary, and the 
insulating materials used appear 
promising. 

4. Electrically heated platens for the 
dies and portable ovens for heating the 
parts would facilitate production. 

5. Higher hydropress pressures, on 
the order of 3000 to 5000 psi, will be 
required for the heavier gages. 

6. The use of 24S-T strain limits 
with appropriate pressure cutoffs is an 
approximate guide which should suffice 
until more complete data are avail- 
able for titanium. 


Fig. 4—Jaw breakage caused by thickness variations 


load produced maximum strain and 
best contour because of creep charac- 
teristics of the material. 

Rolling and planishing-hammer op- 
erations were very successful, and ac- 
curate contours were achieved. Some 
marking was obtained due to blisters 
and inclusions. 


Recommendations 


1. For limited quantity, roll forming 
and planishing hammer will produce 
accurate and satisfactory parts. 

2. Normal stretch press practice 
may be employed provided good quality 
material is used. 
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ISTC Division VIII Review of 


Boron Steel 


This review of information on boron steels was prepared by 
Dr. McBride for Division VII|—Boron and Alternate Steels 


of the SAE Iron and Steel Technical Committee. 


ORON STEELS, as a group, can now be regarded 

as having progressed beyond the experimental 
stage in that use of these steels has expanded over 
fifty-fold since January 1951 and, currently, ap- 
proximately 5% of the engineering alloy steels pro- 
duced contain boron. 

The framework of engineering and technical data, 
which supported this rapid expansion of the boron 
steels, was built up during the past 10 years by 
research and development work undertaken by steel 
consumers, steel producers, and the manufacturers 
of ferroalloys. This development program was 
greatly accelerated during 1951, through the coop- 
erative efforts of Division VIII—Boron Steels of the 
Iron and Steel Technical Committee of the Society 
of Automotive Engineers, and the Alloy Steel Com- 
mittee of the American Iron and Steel Institute. 
These groups have concentrated their efforts toward 
determining the mechanical properties for specific 
applications of the boron steels and behavior of 
these steels in fabricating and heat-treating proc- 
esses. It is quite likely that continued research by 
these groups will resolve many anomalies in the ex- 
isting data and will more precisely define any limi- 
tation of the boron steels. 

The data presented as progress reports at the 
various meetings of Division VIII, when assimilated 
and condensed, indicate quite clearly that the boron 
and lean alloy steels, when quenched and tempered, 
can replace many of the more highly alloyed engi- 
neering steels without loss of serviceability. These 
data also indicate that boron and lean alloy steels 
should not be substituted arbitrarily “across the 
board” because these steels, with their reduced alloy 
content, may respond somewhat differently to pro- 
duction, fabrication, and heat-treating processes. 
In most cases, normal pilot-lot testing should indi- 
cate any adjustments required in processing. 

Seemingly contradictory data have been reported 
with regard to many of the properties of the boron 
steels. The one concept, however, which may be 
considered as firmly established, is that boron in- 
creases hardenability. Clarification of the prin- 
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ciples of hardenability has done much to redirect 
the emphasis formerly placed upon the mechanical 
properties chart. Most American metallurgists now 
agree that, in the low-alloy engineering steels, prop- 
erties such as yield strength, elongation, reduction 
of area, and notched bar sensitivity, are approxi- 
mately the same at a given tensile strength, regard- 
less of heat-treatment and composition, provided 
the steel has been quenched to a wholly martensitic 
structure and tempered to within the range of 200- 
400 Brinell hardness. Boron steels, when properly 
quenched and tempered, do not deviate from this 
strength - ductility - hardness relationship. There- 
fore, because of its effect on hardenability, boron 
should, (1) increase the probability of obtaining 
optimum strength properties with a given steel, or 
(2) permit reduction of the alloying elements com- 
monly used to impart hardenability. 

The selection of the best steel for any specific 
engineering use, where relatively high stresses are 
encountered, includes more factors than strength 
and hardness, although these are of first impor- 
tance. Factors such as hardenability, corrosion re- 
sistance, notch sensitivity, and grain size may be 
evaluated with a measurable degree of accuracy, 
whereas other factors such as weldability, machine- 
ability, and hot or cold formability are entirely 
qualitative and may be difficult to evaluate. Some 
of these qualitative factors can vary rather widely 
for the engineering steels, at the same hardness 
level, but in many cases these variations can be 
correlated with changes in composition or micro- 
structure. Evaluation of these qualitative factors 
for the boron and low alloy steels has shown that, 
in most cases, the behavior of these steels is not 
significantly different from what would be predicted 
on the basis of their composition and microstruc- 
ture. The relation between the appropriate factors 
and serviceability must be taken fully into con- 
sideration, but the fact that the boron and low- 
alloy steels do not exactly duplicate in all respects 
the properties and behavior of the higher alloyed 
steels does not preclude the wide application of 
boron steels. 


Properties of Boron Steels 


That boron can increase hardenability of the 
engineering steels is accepted as an established fact 
although no theory has been developed to explain 
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how boron promotes this increase in hardenability. 
This should in no way be considered as a handicap 
to the expanded use of the boron steels, but rather 
this situation indicates a deficiency in the present 
knowledge of how steels harden. Despite this lack 
of understanding as to why boron works, experience 
has been accumulated during the past 10 years 
through continued research in laboratories and 
development work in steel-producing and steel- 
consuming industries, and the boron steels can 
now be used with confidence up to a maximum of 
3-in. cross-section in parts which are to be liquid 
quenched. 

Grange and Garvey' pointed out the effect of 
boron on hardenability was greater as carbon con- 
tent decreased. Rahrer and Armstrong? further in- 
vestigated this relationship and derived an equation 
expressing the effect of carbon on the hardenability 
factor. Their equation is: 


F, =1+1.5 (0.90-C) 


where F,, is the hardenability factor for boron and 
C is per cent carbon. This equation indicates a 
linear decrease in the boron factor with the boron 
factor becoming nil at 0.90% carbon. 

Some doubt has been raised recently in the dis- 
cussions of Division VIII as to whether or not the 
relationship expressed by the Rahrer-Armstrong 
equation is valid, at least when applied to case-car- 
burized steels. The scatter in hardenability at any 
given carbon level, as shown in Fig. 1, by Rahrer 
and Armstrong, indicates a low order of reproduc- 
ability from heat to heat. For example, at 0.47% 
carbon the range of hardenability factors is from 
1.07 to 1.86, and again at 0.19-0.24% carbon the 
range in factors is from 1.70 to 2.41 
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The points shown in Fig. 1 include heats made 
with five different boron agents and cover a wide 
range in the amount of aluminum used for deoxi- 
dation. The scatter of points in Fig. 1, within the 
range of 0.20 to 0.49% carbon appears to be related 
to the amount of aluminum used for deoxidation. 
Fig. 2 and Table 1 show the effect of the amount of 
aluminum used for deoxidation on the beron hard- 
enability factor for heats within this restricted car- 
bon range and treated with ferroboron. Heats 
treated with other boron agents do not appear to 
deviate significantly from the relationship shown in 
Fig. 2, but such data were deleted in order to avoid 
any question involving possible supplementary ef- 
fects of vanadium, zirconium, and titanium. 

In steelmaking practice, the amount of aluminum 
required to produce a fine-grained structure nor- 
mally decreases as the carbon increases. Fig. 2 
indicates, however, a progressive increase in hard- 
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Fig. 1—Effect of carbon content on hardenability factor for boron based 
on ideal critical diameters derived from 50% martensite critical hardness 


27 





enability, from boron, when aluminum is used well 
in excess of the amount required to control grain 
size. In view of the very few data represented in 
Fig. 2, any conclusion would be premature because 
the trend shown may be coincidental and perhaps 
other unknown factors are creating the spread in 
observed hardenabilities. It should be possible to 
determine if Fig. 2 represents a true relationship 
by producing a number of heats of boron steels with 
the aluminum addition arbitrarily increased 1.0 to 
1.5 lb per ton above normal levels and then com- 
paring the hardenabilities of such heats with the 
hardenabilities obtained in standard practice. If 
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Fig. 2—Effect of amount of aluminum used for deoxidation on boron 
hardenability factor 


confirmed by further investigations, the effect of 
aluminum on boron hardenability can have an im- 
portant bearing on both cost of steel production and 
conservation of alloying elements. For example, 
the additional hardenability from boron, made 
available by increasing the amount of aluminum 
by 1.0 lb per ton, is equivalent to the increase in 
hardenability contributed by approximately 3 lb of 
Mo per ton, 6 lb of Mn or Cr per ton, or 18 lb of Ni 
per ton, for the triple-alloy steels. 

This discussion permits another interesting spec- 
ulation regarding the observation that boron con- 
tributes more hardenability to low-carbon steels 
than to intermediate- or high-carbon steels. Is it 
possible that some or all of this increased effective- 
ness is related to the fact that larger amounts of 
aluminum are used to deoxidize low-carbon steels? 
This may explain, in part, why the case harden- 
ability of carburized boron steels is frequently found 
to be well in excess of that predicted by the Rahrer- 
Armstrong equation. 

Data on the hardenability of carburized 86B15, 
94B20, 41B18, 80B20 and 14B35, at various carbon 
concentrations were reported’ in several Division 
VIII meetings, and from these data it is possible to 
indicate the relative effectiveness of boron at high- 
carbon levels. Similar data were presented on 9420 
and 4118, without boron. Carbon concentration 
curves were obtained from companion bars carbur- 
ized in the same box with the hardenability except 
that the carbon concentration bars were quenched 
in oil and tempered at 1200 F. The carbon content 
was determined at intervals of 0.005 in. depth until 
a depth of 0.050 in. was reached, after which carbon 
content was determined at intervals of 0.010 in. 
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Fig. 3—End-quench test data on 
86615, heat 48721, of grain size 
6-8, box carburized at 1700 F for 
8 hr, cooled to 1575 F, and end- 
quenched. Composition was 0.14% 
C, 0.78% Mn, 0.019% P, 0.029% 
S$, 0.27% Si, 0.050% Ni, 0.50% Cr 
0.21% Mo. Carbon contents at 
various depths below the surface 
were 
in %™C in %C 
surface — 1.03 0.065 —0.31 
0.015 —0.89 0.075 —0.23 
0.025—0.76 0.085 —0.20 
0.035 —0.62 0.095 —0.155 
0.045 —0.50 0.106—0.14 
0.055 — 0.39 
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Table 1—Effect of Aluminum Used for Deoxidation on the Boron Hardenability Factor (Data on heats with ferroboron 
additions from Rahrer and Armstrong) 


Analysis, % 


s Si 


10B25 
86B20 
46B20 
10B25 
10B25 
94B30 
Ni-Cr-Mo-B 
Ni-Cr-Mo-B 
Ni-Cr-Mo-B 
10B45 
10B45 
10B50 
10B45 
10B45 
10B45 
10B45 
10B75 
10B75 
10B75 
10B95 
10B95 
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From the carbon concentration curves, the carbon 
content at any depth through the case was avail- 
able. Hardness readings were taken along the 
length of the hardenability bars at various depths. 
As shown in Fig. 3, a family of curves was obtained 
and these were related to the carbon content at the 
respective depths. 

These families do not indicate any loss in harden- 
ability with increasing carbon content. Harden- 
abilities determined in this manner are probably 
decreased somewhat because, except for the first 
determination at the surface, the hardnesses meas- 
ured are actually at progressive subsurface levels. 
The hardenabilities measured in this manner may 
be referred to a common base by using Grossman’s 
factors to calculate the hardness at some fixed dis- 
tance from the end of the quenched hardenability 
bar, and then comparing the actual hardness with 
the calculated hardness. The actual and calculated 
hardnesses should be expected to coincide at the 
surface (highest carbon levels), but, because of the 
moderate retardation in cooling rate at subsurface 
levels, the actual hardness should become progres- 
sively less than the calculated hardness at each suc- 
cessive depth of testing. As shown in Figs. 4 and 5, 
this was actually the case for steels 9420 and 4118, 
without boron. However, for the steels with boron, 
as shown in Figs. 6, 7, 8, and 9, the opposite condi- 
tion was observed, for in these steels the actual 
hardness is equal to or exceeds the calculated hard- 
ness at the carbon contents corresponding to the 
respective subsurface levels. (The boron factor was 
not included in calculating the hardness of the 
boron steels.) 

These data confirm the opinions expressed in 
several Division VIII meetings that carburized boron 
steels have a higher case hardenability than is pre- 
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Boron 
; Aluminum Harden- 
Added, —— Added, ability Fac- 
% ae lb/ton tor (50% 
Martensite) 


Boron 


0.0045 
0.0025 
0.0030 
0.0030 
0.0025 
0.0025 
0.0020 
0.0025 
0.0035 
0.0025 
0.0028 
0.0028 
0.0045 
0.0028 
0.0030 
0.0028 
0.0029 
0.0025 
0.0025 
0.0025 
0.0025 
0.0025 


2.00 
2.10 
2.50 
2.50 
2.60 
3.10 
1.00 
1.50 
2.00 
2.50 
0.20 
1.10 
1.10 
1.10 
1.30 
1.50 
2.00 
1.00 
1.50 
2.00 
1.00 
2.00 


1.79 
2.18 
1.98 
2.28 
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dicted from their base analysis adjusted for the 
boron factor according to the Rahrer-Armstrong 
equation. 


Notch Toughness 


Before considering the effects of boron on the 
notch toughness of steels, it is desirable to consider 
first the general features and significance of the im- 
pact test. Since the dimensions of any standard, 
or nonstandard, type of impact test are entirely 
arbitrary, the real value of impact test data lies in 
the correlation of such data with the performance of 
steels in service. Very little success has accom- 
panied efforts to correlate impact test data with 
performance of actual parts in service, and in the 
absence of such correlation the inclusion of Charpy 
impact requirements in specifications is of question- 
able value. This lack of correlation may be the re- 
sult of attempting to evaluate simultaneously three 
different properties of the metal; namely, (1) re- 
sistance to bending, (2) resistance to initiation of 
cracking, and (3) resistance to crack propagation. 

The impact test, in addition to measuring the 
combined properties discussed above, is also affected 
by grain size‘, analysis’, microstructure’, hardness’, 
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4—Subsurface hardness at ‘2 in. from end of carburized hardenabil- 
ity test bar of 9420 
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Fig. 6—Subsurface hardness at ‘2 in. from end of carburized hardenabil 
ity test bar of 86815 
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sharpness of the notch*, geometry of the test speci- 
men’, and the testing temperature. Each of these 
seven variables can cause low impact values and in- 
dications of brittle fractures. Comparisons of im- 
pact test data, involving any one of these seven 
variables, are usually meaningless unless the other 
six factors are precisely stated and carefully con- 
trolled. Fig. 10° shows how significantly micro- 
structure can affect the impact strength between 

80 C and 200 C when all the other factors are held 
constant. This work again confirms the axiom that 
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Fig. 5—Subsurface hardness at '2 in. from end of carburized hardenabil 
ity test bar of 4118 
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Fig. 7—Subsurface hardness at '2 in. from end of carburized hardenabil 
ity test bar of 94B20 
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optimum properties are obtained with tempered 
martensite. 

Fig. 11° shows how significantly the sharpness of 
the notch in the test bar afferts the impact proper- 
ties of a carbon and a nickel steel. This figure in- 
dicates increased resistance to impact at low tem- 
peratures can be obtained by the use of nickel or 
other alloys or by slightly moderating the severity of 
the notch in the test bar. Therefore, the so-called 
impact test should be described more accurately as 


a “notch-sensitivity test.” Fig. 11 indicates that 
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Fig. 8—Subsurtace hardness at '2 in. from end of carburized hardenabil 


ity test bar of 80B20 


freedom from notch effects should be regarded as 
the most important feature in engineering design 
for parts subject to low-temperature service. If 
such notch effects are eliminated, the unalloyed 
plain carbon steels should perform satisfactorily and 
only in those designs where notch effects cannot be 
avoided or moderated should it be necessary to re- 
sort to the use of alloys to improve the low-tempera- 
ture impact strength. 

The notch sensitivity of boron steels has been 
widely discussed and contradictory data have been 
reported in regard to whether or not the presence 
of boron affects notch sensitivity. The real effect 
of boron on notch sensitivity can be determined if 
the six factors discussed above are carefully con- 
trolled and taken into consideration when interpre- 
tating Charpy or Izod values. Crafts and Lamont’ 
developed a convenient method for calculating Izod 
values, with an accuracy of +20 ft-lb, by consider- 
ing the hardness and hardenability of fine-grained 
steels. Their equation for calculating Izod impact 
strength at hardness levels below Rockwell C 45 is: 
(Ry - Ra)? 

1=2.8 (51.7- R,) 100 
Where /-Izod impact strength, ft-lb 
R,=tempered hardness 
R, = maximum hardness for carbon 
content 
R, = as-quenched hardness 
(Ry - Ro) 


100 becomes insignificantly 


The quantity 
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9—Subsurface hardness at 2 in. from end of carburized hardenabil 
ity test bar of 41B18 
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Fig. 10—Effect of structure on low-temperature Charpy impact re 

sistance of SAE 8735 at tensile strength of about 125,000 psi. Com 

position was 0.34% C, 0.95% Mn, 0.26% Si, 0.018% S$, 0.014% P 
0.66% Ni, 0.56% Cr, 0.24% Mo 
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Fig. 11—Effect of notch sharpness on the impact properties of a carbon 


and a nickel steel. Upper curves are for normalized 0.15% C steel: 
lower curves are for normalized 0.15% C and 2.00% Ni steel 
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Sample 

No 
22 

23 

24 

26 

13 

14 

1 


22 
23 


24 


27 
14 

l 
15 
16 
15 

) 
22 
23 
24 

4 

l 
13 
14 
26 

1 
15 
14 
13 

1 


Average Deviation from Calculated Izod 


Table 2—Izod Impact Strength of Boron Steels Oil Quenched and Tempered as 0.535-In. Rounds 


Grade 


80B50 
80B60 
50B60 
81B45 
94B20 
94B30 
14B35 
14B50 
94B50 
80B50 
80B60 
50B60 
94B30 
94B40 
94B17 
94B40 
86B45 
80B50 
80B60 
50B60 
43BV14 
43BV17 
94B20 
81B45 
43BV17 
46B20 
80B20 
86B22 
43BV14 
80B20 
94B30 
80B20 
81B40 
43BV14 
43BV14 
94B20 
80B50 
80B60 
50B60 
14B35 
43BV14 
94B30 
80B30 
14B35 
14B50 
94B40 
94B50 
86B45 
94B30 
14B35 
94B40 
94B50 
94B40 
81B40 
81B45 
80B50 
80B60 
50B60 
94B30 
14B35 
94B20 
94B30 
81B45 
14B35 
94B40 
94B30 
94B20 
14B35 


Standard Deviation 
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Hardness 
Rockwell 
Cc 


49 
49 
49 
47 
46 
45 
45 
45 
45 
45 
45 
45 
44 
44 
43 
43 
43 
43 
43 
43 
42 
42 
42 
42 
41 
41 
41 


35 


35 
35 
34 
34 
33 
32 
32 
32 
30 
30 
28 
27 
26 
25 
23 
23 
17 
13 


Calculated 
Impact, 
ft-lb 
13.1 
13.1 
13.1 
15.5 
17.0 
18.8 
18.8 
18.8 
18.8 
18.8 
18.8 


Room 
Temperature 
15 
6.5 

15.5 
19 
39 
36-37 
33-35 
15-19 
15-15-18-19 


12 

15.5 

30 
17-17-23 
40.5 

25 

18 


53-57-62-68 
45 
43-46-47 
51 
47 
58.5 
49 
50 
49.5 
85 
75 
80 
89 
86.5 
75 
88 
104 
110 
103 


Actual Izod, ft-lb 


20 F 


14-14-14-20 


14-15-18 


57-59-63 
42 
29-43-46 


5.4 ft-lb 
10.2 ft-lb 
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Table 3—Analyses of Boron Steels for which Izod Values Have Been Reported 


Date Re- 
ported to 
Division VIII 


SAE SP-18 
SAE SP-18 
9-24-51 
3-9-51 
9-24-51 
9-24-51 
9-24-51 
9-24-51 
9-24-51 
12-4-51 
9-24-51 
9-24-51 
SAE SP-18 
SAE SP-18 
SAE SP-18 
SAE SP-18 
9-24-51 
12-4-51 
9-24-51 
9-24-51 
9-24-51 
9-24-51 
9-24-51 
9-24-51 
6-11-51 
5-3-51 
9-24-51 


Steel 
Grade Producer 
14B35 
14B50 
43BV14 
43BV14 
43BV14 
43BV17 
43BV17 
43BV17 
46B20 
94B17 
94B20 
94B20 
94B20 
94B30 
94B40 
94B50 
86B22 
80B20 
80B20 
80B20 
80B30 
80B50 
80B60 
50B60 
81B40 
81B45 
86B45 


AQufWNwre 


oo 


Wisc 
Beth 
Beth 
Rep 


Am 


USS 
Beth 
Beth 


small when the quenched hardness is within 5 Rock- 
well C units of the maximum hardness, and thus 
may be neglected for steels which are fully quenched 
to martensite. This equation thus provides a con- 
venient means for comparing notch sensitivity of 
boron steels with the notch sensitivity of steels 
without boron. The actual Izod values of 27 boron 
steels, reported at the various meetings of Division 
VIII and in SAE publications'', along with the cal- 
culated values, are given in Table 2 and shown in 
Fig. 12. The reported analyses of the steels are 
given in Table 3. 

Fig. 12 shows that the presence of boron in no way 
affects the Izod impact strength of steels having a 
microstructure of tempered martensite. Moreover, 
as a corollary, it can be concluded that the presence 
of boron should improve Izod impact strength when- 
ever the boron provides additional hardenability 
sufficient to attain through hardening. Further, as 
shown in Table 2, boron steels, when fully quenched 
and tempered, appear to have excellent Izod impact 
strength at low temperatures, down to at least — 40 F. 
The wide range of analyses of the 27 boron steels 
indicates that alloy content by itself does not affect 
Izod impact strength of tempered martensite, and 
that improved impact strength usually attributed 
to the alloys is more likely a resultant effect ob- 
tained from increased hardenability. 

The foregoing discussion on Izod impact strength 
was limited to consideration of the Izod strength of 
small sections which could be through-hardened. 
It was stressed that under those conditions boron 
has no effect on Izod impact strength. Under the 
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Analysis, ‘ 
Heat ; 


Number 


Mn Si Ni Cr Mo 


0.82 0.04 
0.81 0.04 
0.51 0.59 
0.83 0.50 
0.50 
0.45 
0.45 
0.48 


001 
0.01 
0.22 
0.29 
0.23 


4B340 
ACX12463 
44651 
44588 
23A778 
AX4744 
2G0831 
6B601 
3B290 
X525 


0.42 
0.46 
0.28 
0.30 
0.39 


coossssossss 


0S tS BS DD Ge BD OO We bo BS 


Cn WwWmOnme Owuwauw 


coco 
Sa 
Oa ee 


50127 
5B497 
1B254 
45128 


Caterpillar 

Steel Fdr. 
Am. Steel Fadr. 
Am. Steel Fdr. 


104794 
3L074 
5B427 


conditions of slack quenching, however, either as a 
result of heat-treating practice or mass of the 
quenched part, there are indications that boron 
tends to lower the Izod strength. This statement 
has been made frequently, but few data are avail- 
able to determine whether or not boron significantly 
lowers the Izod impact strength of incompletely 
hardened steels. The second term of the Crafts- 
Lamont equation evaluates the effect of slack 
quenching, and the Izod impact strength can be 
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Fig. 12—Calculated versus actual Izod impact strength of boron-treated 
steels, oil quenched and tempered as 0.535 in. rods 
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readily calculated in slack quenched steels, knowing 
the hardenability curve, and the section size of the 
bar being heat-treated. Table 4 gives the mid- 
radius Izod impact strength of several boron steels, 
oil quenched and tempered as 2-in. and 4-in. rounds. 
The actual Izod impact strength, as indicated in 
Table 4 is consistently lower than the calculated 
strength, and in some cases the deviation may be 
great enough to cause concern. At the present time 
there is no satisfactory explanation as to why boron 
Steels have lower Izod impact strength when slack 
quenched. However, until it is shown that Izod im- 
pact strength is related to performance of the 
finished part, the significance of the deviations 
shown in Table 4 should be regarded as debatable, 
even though such deviations may be quite large. 

Fatigue or Endurance Limit—Very few data have 
been presented in regard to the fatigue properties 
of the boron steels, but the few data available indi- 
cate the fatigue properties of boron steels have the 
same relation to hardness and tensile strength as is 
found for steels without boron. 

Temper Embrittlement—Some boron steels have 
been reported to be sensitive to temper embrittle- 
ment, whereas other boron steels have been reported 
to be insensitive. Sensitivity to temper embrittle- 
ment tends to become more frequent as the total 
alloying content increases, or as the chromium- 
molybdenum balance is displaced. On the basis of 
total alloy content, the boron steels should be ex- 
pected to be less sensitive to temper embrittlement 
than the higher-alloy steels which they are replac- 
ing. However, in order to conserve molybdenum, 
the molybdenum content has been lowered and the 
chromium content has been increased in most of the 
boron steels. It is quite possible that these steels, 
with a displaced balance between chromium and 
molybdenum, would be sensitive to temper embrit- 
tlement, whether boron was present or not. Ata 
meeting of Division VIII last autumn, data for one 
heat were presented showing boron steels are not 
sensitive to temper embrittlement when the chro- 
mium-molybdenum balance is restored by lowering 
the chromium content. Additional data might con- 
firm the results of this one heat. 

Weldability, Carburizing Behavior, Machine- 
ability, Annealing and Tempering Behaviors—These 
properties of the boron steels have not been found 
to be affected by the presence of boron, and they 
can be fairly well predicted on the basis of composi- 
tion or microstructure. When using boron steels to 
replace more highly alloyed steels, shop processing 
may reflect an improvement in the above behaviors, 
but such improvement should be regarded as the re- 


Table 4—Mid-Radius |zod Impact Strengths of Boron Steels, Oil Quenched and Tempered as 


2-In. Rounds 


Izod, ft-lb 


Rockwell 

Cc Calcu- 
lated 
24.2 14.5 
48.8 37 
49.1 39 
718 72 
73.2 26.3 
93.5 80 


Actual 


43.1 
34.3 
32.1 
25.4 
25.4 
11.5 


86B45 
86B45 
94B17 
43BV14 
94B20 
80B20 


sult of a change in the base composition rather than 
the presence of boron. 

Distortion of Boron Steels on Quenching—Boron 
steels, of intermediate or high carbon, distort on 
liquid quenching in exactly the same manner as 
steels of equal hardenability, without boron. How- 
ever, low-carbon boron steels, when liquid quenched 
after carburizing, tend to distort to a greater extent 
than is ordinarily found. Some relief has been ob- 
tained by lowering the carbon specification and in- 
creasing the manganese specification for boron car- 
burizing steels. In some instances, after the 
distortion characteristics of a given grade have been 
established, it has been possible to compensate for 
the greater distortion by adjusting the dimensions 
of the parts prior to quenching and by adjusting 
quenching jigs to minimize distortion. This prob- 
lem has retarded the expansion of boron steels for 
many applications, principally carburized gears, but 
it is likely that, as more experience is acquired with 
these steels, some method will be developed to con- 
trol or reduce the amount of distortion. 

Cost of Boron Steels—Purchase price and proc- 
essing costs are not engineering properties but must 
be taken into consideration in the selection of ma- 
terials. On the basis of equivalent hardenability, 
the current purchase price of boron steels is lower 
than that of the higher alloyed steels. In addition 
to lower purchase price, the decreased total alloy 
content of the boron steels may contribute to im- 
proved machineability and cold forming and more 
rapid annealing or tempering, and thereby reduce 
processing costs. 

The critical shortage of nickel and molybdenum 
and the need for conserving these alloying elements 
has motivated the rapid expansion of the boron 
steels. Conservation of nickel and molybdenum has 
been accomplished through the use of boron in the 
engineering steels, because it has not been necessary 
to increase the use of other alloying elements such 
as Manganese and chromium. Many of the boron 
steels produced today may become firmly estab- 
lished grades in much the same manner as did the 
NE steels during World War II. The question of 
which boron steels will survive and which will de- 
cline in use will depend entirely on economics at 
such time as alloying elements are readily available 
At the present time any question of economics must 
be considered as secondary to the problem of con- 
servation of alloying elements. Because the use of 
boron in the engineering steels can accomplish very 
significant conservation of all alloying elements, it 
is urgent that these steels be used to the greatest 
possible extent 


2-In. and 4-In. Rounds 


4-In. Rounds 
Izod, ft-lb 
Rockwell 
Cc ——- Actual 
9.7 28.9 14.7 
11.8 29. 57 28.5 
10.1 4 69 40 
0.2 75.2 58 
46.9 79.6 14 
13.5 84.3 82 


Deviation Deviation 
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A Look at the First 


Ford Overhead Valve Engine 


E. S. MacPherson, 


The new Ford six-cylinder engine has overhead valves 
This is an entirely new departure for the Ford Motor Co 
Never before, in this country, has it manufactured a pas- 
senger car or truck having an overhead valve engine 


Production of an overhead valve six-cylinder engine by 
Ford will naturally give rise to such questions as: Why is 
the new six-cylinder engine necessary? Why is it an over- 
head valve engine? 


Tooling for the current Ford six-cylinder L-head engine 
was being outdated rapidly. The question arose: Should 
we re-tool for the current L-head design or for an entirely 
new design? Since new tooling would be expected to have 
a production life expectancy of at least ten years, it was 
necessary to consider not only the design requirements of 
1952, but also those of, say, 1962. That is the reason why 
the overhead valve route was chosen. 


Ford does not consider the L-head engine obsolete and 

will not consider it so for several years. But it is felt that 

This is a picture of the new overhead valve six-cylinder engine. It has eight or ten years from now an overhead valve engine will 

a bore of 3 9/16 in. and a stroke of 3.6 in. For this reason, it isknown give better performance with the fuels that will then be 
as a “square” engine. Displacement is 215.3 cu in available 


The engine is equipped, like all other current Ford engines, A longitudinal section through the engine. As used by Ford, the skirt of the auto 
with the Nelson design ©f autothermic aluminum piston thermic piston is not split, and a 1/16 in. offset piston pin is used 
which has built-in clearance control SS 2 
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New Ford Engine 


1952 OW SIX 
DRY WEIGHT - 502 ibs 


wa 


1951 -WEAD SIX 

ORY WEIGHT - 535 Ibs 
The engine, in spite of its larger bore, installs in the same 
space as the older L-head engine. It is also 36 Ib lighter 
than its 1951 counterpart. 


PISTON TRAVEL IN ONE HOUR AT 1800 RPM 


18 “/o 
LESS 


LONG STROKE 


SHORT STROKE 
ENGINE 


122 Miles 15 Miles 


Piston travel in this short-stroke engine is 18% less than 
that of the longer stroke L-head engine. In one hour at 
1800 rpm, the piston travels 15 miles in the L-head engine, 
but only 12.2 miles in the overhead six. 
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New Engine Compared 


OVERHEAD 


Movement of the gasoline-air mixture is continually down- 
ward in the new engine which, designers note, contributes 


to greatly improved cold-starting ability. 


SHORT STROAE 
BRAKE HORSEPOWER 


INDICATED HORSEPOWER 


100 
69° 


BRAKE WORSEPOWER 


FRICTION HP 3) 


Available brake horsepower is 76% of the indicated horse- 
power, while in the older long-stroke engine it is only 69%. 
This gain is not due to overhead valves, but rather to the 
selection of a bigger bore and a shorter stroke. 
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New Ford Engine 


With L-Head Counterpart 


FULL—LOAD HEAT REJECTION TO COOLANT SAVINGS IN RADIATOR CORE AREA AND WEIGHT 


$000 
4500 


4000 | 
1951 L-HEAD 


1952 0.0.V. 


2000 3000 4000-5000 5.12 POUNDS OF COPPER 6.40 peummses curves 
4 96 POUNDS OF BRASS 7.12 POUNDS OF BRASS 


Rpm TOTAL WEIGHT ||.37 POUNDS TOTAL WEIGHT | 743 POUNDS 


Full-load heat rejection to the cooling water of the over- As a result of the lower heat rejection, a smaller radiator 
head valve six compared with the L-head six. At 4000 rpm __ is required to cool this engine (43 sq in. less). More than 
the new engine rejects 20% less heat to the coolant. 3 Ib of copper and 2 |b of brass are thus saved. 


10% AVERAGE REDUCTION IN BEARING LOADS 


me 1952 OHY (SHORT STROKE 
me «(1951 | HEAD (LONG STRORE). 


‘ 
VALVE WIAKE WALI 
xert amta Ad EFF AeA 


123 @ is 
LARGE BORE 


t@uai ae 
» OVSPL ACE MEN ( 
(ad PRESSURE OAD PRESSURE \0aD wad aD Oa (Gao (Oan 


PAK W0AD = CONTINOUS U0AD FRONT \wTeRMtoUaTE tas port AND STROKE Oant Aum seeee 
CRANE BEARINGS (eal sc anings 35136 32438 


The shorter stroke of the new engine also results in a 10% With the larger bore, there is room for larger valves, pro- 
average reduction in bearing loads—both on connecting viding greater breathing capacity for the engine. About 
rod and main bearings. 20% more intake area is gained. —————————___—_> 


SMALL BORE 
en a ae van mar wart mal vert 
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New Ford Engine 


Constructural Features 


CRANKCASE VENTILATION 


Pt ee 


he ei ee hoes 


2 
EE ded 
cay See 


Air for crankcase ventilation enters the engine through an A chain drive was chosen for the camshaft of the new en- 
oil-wetted air cleaner. It then flows down into the crank- gine. This choice was made because Ford engineers felt 
case, after which it rises through an oil trap and is ex- that a chain drive would result in the most uniformly quiet 
hausted through the draft tube. production engines, 


DESIGN FLEXIBILITY 
FOUR—PORT INTAKE MANIFOLD or peen-eeaT Baawens 


Itty 


/ 


——————— ——— 


1952- SINGLE THROAT CARBURETION 


FUTURE POSSIBILITY-DUAL THROAT CARBURETION 
An exploded view of the four-port inlet manifold used on A four-port inlet manifold was chosen to provide for pos- 
this overhead valve six. The next illustration shows one sible future use of a dual-throat carburetor. Such a change, 
of the reasons why this type of design was selected. it is noted, would give 6 to 8% more power and torque. 
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of Engine Analyzed 


DEEP CRANKCASE STRUCTURE 


The crankcase extends well below the crank- 
shaft centerline which, designers claim, pro 
vides greater rigidity in the main bearing sup- 
ports. 


FLYWHEEL HOUSING SUPPORT STRUCTURE 


The crankcase flange, or pan rail, on the engine 
widens out as it approaches the rear so that all 
four of the mounting bolts miss the outside 
diameter of the flywheel. 
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New Ford Engine 


FLAT OIL PAN SEALING SURFACE 


A further advantage claimed for the deep crankcase structure is 
gained from the resulting flatness of the oil pan gasket surface which, 
Ford engineers report, reduces oil leak trouble to a minimum 


FLYWHEEL HOUSING ASSEMBLY 


This, the designers point out, provides a wide- 
base, inherently rigid, direct connection between 
the engine block and the flywheel housing— 
shown above mounted to the engine block. —}> 
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a, 
New Ford Engine 


How Engine Is Lubricated 


LUBRICATION SYSTEM 


Phantom view of the full-pressure lubrication system used 
in this new Ford six. A direct-line, or full-flow, oil filter 
has been designed and built into the engine 


CYLINDER WALL LUBRICATION 


This shows the arrangement for metered cylinder wall lubri- 
cation. Oil spurts onto the wall when the crankpin oil hole 
registers with the hole in the connecting rod. The hole is 
located about 45 deg from top dead center—the point of 
least average wear. 
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TIMING CHAIN LUBRICATION 


This shows the metered flow of oil to the camshaft drive 
chain. The metering is accomplished by an index feed 
through a flat on the number one cam bearing. 


ROCKER ARM LUBRICATION 


This shows how the new Ford rocker arm, upper push rod, 
and valve stem contact are lubricated. A large amount of 
oil is fed to the upper push rod bearing through a groove. 
A small amount is fed to the stem contact through an offset 
hole. 
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New Ford Engine 


Performance 


* BASED ON AIR CYCLE 
EFFICIENCY CORRECTED 
FOR OBSERVED LOSS OF 
VOLUMETRIC EFFICIENCY 


* RELATIVE 
pmep 


COMPRESSION RATIO 


While the gain in BMEP for the OHV engine over the 
L-head engine with present-day fuel is not great, it can 
be important when fuels permit going to 8 to | (or better) 
compression ratio. 


MAXIMUM TORQUE 


\. 1952 ORY 


TORQUE 


FT-LBS 1951 L- WEAD 


1000 2000 


RPM 


Maximum torque curves for the 1952 OHV and the 1951 
L-head Ford six-cylinder engines. 


MARCH, 1952 


FUEL ECONOMY AND FRICTION MEAN EFFECTIVE PRESSURE 


Nee 


1962 Gay 


1951 L- READ 
BSFC 
LB PER 
BuP WR . 


1951 L- READ 


ae 
ager. 1952 O4Y 


Toe 008 3000 eee 

RPM 
Comparison of the brake specific fuel consumption and 
friction mean effective pressure between the 1952 OHV 


and 1951 L-head six-cylinder engines, FMEP curves attest 
to less friction in new engine. 


$900 6o00 


BRAKE HORSEPOWER AND FRICTION HORSEPOWER 


1952 


Friction and brake horsepower curves for short-stroke OHV 
and long-stroke L-head engines, 





Trends 


At the NACA 


—Hugh L. Dryden 


OR the third time in its history, the trend of NACA 
r research and development is heavily toward the 
support of the military aeronautical program. Over 
the years since the creation of the Committee as an 
independent agency of the government to “super- 
vise and direct the scientific study of the problems 
of flight with a view to their practical solution,” 
there has evolved an intimate relationship between 
the aircraft industry, the military agencies, ard 
NACA, such that the contributions of each group 
are thoroughly interwoven with those of the others 
in the final product 

The first obvious trend of NACA research is that 
toward aircraft of greatly increased performance 
It seems probable that airplane speeds may be in- 
creased as much in the next five years as in the 
whole history of human flight up to World War II. 
Experimental flights with piloted aircraft at tran- 
sonic and supersonic speeds have been made with 
increased frequency during the past year. It has 
been clearly demonstrated that aircraft operations 
will ultimately be conducted throughout the entire 
transonic range. Information is becoming avail- 
able to permit the development of airplanes capable 
of further penetration of the transonic and low 
supersonic speed ranges with fewer operational 
limitations. 

The limited successes already realized have 
brought to light many detailed problems which can 
be solved by continued research. These relate to all 
phases of transonic and supersonic stability, con- 
trol, maneuverability and performance, and the 
landing and take-off behavior of the new and un- 
conventional high-speed configurations. An ex- 
ceptionally important development is the transonic 
ventilated wind-tunnel throat invented by Stack 
and his associates, which makes possible the study 
of transonic problems in wind tunnels, hitherto im- 
possible because of the choking of the conventional 
wind tunnel as the speed approaches the speed of 
sound. All high-speed wind tunnels in this country 
will be converted to transonic operation as rapidly 
as the necessary funds are supplied. 

Technical development is moving in a direction 
to throw heavier responsibility on the structures de- 
Sign group. Structural problems may become a 
limiting feature in the future, and NACA is taking 
steps to secure the necessary tools and to place in- 
creased effort in this area. The requirements of 
long-range, high-speed, high-altitude operations 
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in Aircraft 


often result in a relatively flexible airplane struc- 
ture. This gives rise to important mutual inter- 
actions between aerodynamic loads and structural 
deflection, as well as to important transient dynamic 
loads in gusty air and on landing. Furthermore, 
the flexible structure may vibrate unduly or exhibit 
the catastrophic phenomenon of flutter. These 
phenomena may be studied by investigations of dy- 
namically similar models as well as by more funda- 
mental studies of the component aerodynamic and 
structural behavior under dynamic conditions. 

A second structural problem which will in time 
become the major problem limiting further gains 
in airplane performance is that of the distortion of 
the structure and changes in physical properties of 
materials arising from the heating of the surface 
of high-speed aircraft and missiles 


Engine Problems 

Recent improvements in gas-turbine-engine per- 
formance through adoption of afterburners on tur- 
bojet engines for thrust augmentation have compli- 
cated the problem of engine control. The technical 
characteristics of jet engines require operation near 
the safe limits of speed and temperature. Applica- 
tion of turbine-propeller engines likewise presents 
a control problem which places an intolerable 
burden on the operator unless quick-acting, accu- 
rate, stable, and safe control systems are fitted to 
the engines. The solution of these problems re- 
quires equipment for operating the complete system 
under altitude conditions and the use of analogue 
computers for rapid study of the effects of design 
changes. 

In order to obtain high performance, the hot parts 
of jet engines are made of high-temperature alloys 
which contain alloying metals either not found in 
the United States or in limited supply. A major 
trend in engine development is the reduction of 
strategic material content to permit large-scale 
production. An important part of NACA research 
is devoted to this problem, ranging from basic re- 
search on why materials behave as they do to sub- 
stitute materials and to turbine-blade cooling. 

These then are some of the trends of NACA re- 
search and development to meet NACA’s responsi- 
bility in the current situation. We of NACA pool 
our skills with those of our industry and military 
colleagues to increase greatly the military strength 
of the United States and its allies with the hope of 
maintaining peace by deterring aggression. If, 
nevertheless, war should come, the joining of a 
great research and development potential with dem- 
onstrated production abilities will bring us victory. 
To these efforts of free men to maintain their free- 
dom, we of NACA will give our best. 
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Development 


In the Navy 
—Rear Admiral C. M. Bolster, USN 


HE ultimate goal of our research and development 

program is, of course, to bring out superior types 
of combat aircraft, each efficiently and dependably 
operating within its particular environment. 

We need very-high-altitude, high-speed intercep- 
tors capable of taking off and landing from our air- 
craft carriers, if we are to provide adequate air 
defense for the fleet. 

We need the attack plane which can deliver vigor- 
ous offensive blows against the enemy whether he 
be in a submarine, in a carrier, or in his submarine 
pens. Certain versions of these attack aircraft are 
also required for Marine Corps use. 

We need long-range patrol aircraft to patrol great 
ocean areas during war. And it is well recognized 
that mine laying from the air is an essential re- 
sponsibility of the Navy. 

At the Office of Naval Research, we are working 
on such things as a better understanding of com- 
bustion processes, particularly when they occur un- 
der unusual conditions of temperature and pressure, 
as for example in a rocket engine. We are working 
on new materials or methods of producing them to 
find adequate substitutes for materials now in short 
supply or to obtain better physical characteristics 
for higher efficiency. 

We are also studying such things as oceanography 
because we must know more about the ocean if, for 
instance, we are effectively to develop airborne 
equipment such as sonobuoys which can efficiently 
operate when dropped into the sea. Last spring we 
conducted a research project using a Douglas R4D 
twin-engine transport on skiis, operating on and off 
the ice north of Point Barrow. Here we were study- 
ing facts about the Arctic Ocean, its depth, thick- 
ness of the ice, sea temperature conditions, and 
similar facts. As an interesting byproduct, we 
learned how to tell from the air the types of ice on 
which ski landings could be made with safety. 

Important work has been carried on in the field 
of underwater propulsion. We have developed com- 
pletely new types of propulsive systems. Our work 
produced a radically new powerplant type, the prin- 
ciple of which can be used to build a motor to meet 
whatever specific end use is required. 

In the aircraft development business, the end 
product is so costly to build, both in dollars and in 
time, and so hazardous, in spite of every precaution, 
that it is a tough, exasperating, but in the final 
analysis very satisfying, occupation. 
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and Research 


In the Air Force 
—DMaijor-Gen. D. L. Putt, USAF 


REEDOM from natural barriers . from enemy 

interference from want and waste . from 
human frailty—-these are long-range objectives to- 
ward the progressively increased capability of the 
United States Air Force. 

Our research on problems of operations at alti- 
tude, an old natural barrier, must encompass the 
effects of solar radiation, including ultra-violet, and 
the effects of gamma and cosmic rays. We are con- 
cerned about the loss of gravitation at extreme alti- 
tude. We know that an aircraft flying parallel to 
the earth’s surface at Mach 3 will reduce the pull of 
gravity on the pilot by one sixteenth. Doubling this 
speed will result in a 15% reduction of the gravi- 
tational force. 

In flight at altitudes in excess of 100,000 ft, with 
the forward thrust removed, the aircraft will ap- 
proach a state of free fall, for a short period, and the 
gravitational force on the pilot is reduced to zero. 

When we consider travel outside the earth's at- 
mosphere, we face the problem of toxicology. Un- 
der these conditions of flight, cabins of aircraft will 
have to be equipped with their own sources of oxy- 
gen, as is now provided for rocket propulsion, or 
with the capability for manufacturing oxygen. We 
must find a way to rid the cabins of toxic gases, and 
come up with the answers for humidifying the 
cabin air. In the upper stratosphere we face the 
possibility of poisonous gas penetration. 

Just as we must conquer the limitations imposed 
by nature, so must we rid ourselves of man-made 
barriers to the Air Force mission. Our second area 
of consideration, therefore, is freedom from enemy 
interference. 

Superior speed is one of the basic elements in 
achieving this objective. While propulsion develop- 
ment is the limiting factor, we are making progress 
and we now foresee engines which will develop 
thrust in the 20,000 to 30,000 lb range. 

We have solved many of the stability and control 
problems associated with supersonic flight. Devel- 





opment has now evolved into an orderly technolog- 
ical process of engine development and airplane 
design to attain production of supersonic fighter 
aircraft. By 1955 they should be operating at 
speeds of more than 1000 mph and at altitudes in 
excess of 50,000 ft. 

In our air defense research there is some encour- 
agement in the prospect of electronic computers 
taking over many of the ground control and warn- 
ing activities. There is even more encouragement 
in studies recently undertaken for the Air Force by 
a distinguished group of scientists. These studies 
may lead to a revolutionary new concept of air 
defense, though 100% security is still not in view. 

Freedom from range limitations will come with 
the nuclear engine. Years of intensive study and 
research have established that nuclear-powered air- 
craft are technically feasible. A nuclear power- 
plant is being developed for use in a flying test-bed 
which will have, for all practical purposes, an un- 
limited range. I think we can safely predict a 
nuclear-propelled aircraft capable of flying around 
the world at supersonic speed without refueling and 
under completely automatic control. 

The long-range trend, of course, is toward what 
we expect will be the primary strategic attack 
weapon of the future—an intercontinental guided 


missle of supersonic speed and equipped with an 
atomic warhead. 

Advancement in effecting highly improved atomic 
weapons has established the feasibility of utilizing 
such weapons in tactical operations so that the vast 
destructive capacity of atomic power can be brought 


to bear upon enemy ground forces to retard ad- 
vance and virtually make it impossible to concen- 
trate such forces decisively. The development of 
tactical atomic air weapons of this type has received 
a very high priority, and I am confident it will pro- 
vide the free world with much greater striking 
power than we had realized. 

Air-to-air rocket and missile armament in both 
bombers and fighters should provide at least a par- 
tial answer to our armament problems. 

Automatic interception, first with a pilot monitor- 
ing the equipment in the plane and later utilizing 
pilotiess interceptors, will be another answer to an 
aggressive enemy. 

Freedom from want and waste covers the area 
of both material and human resources, and the 
efficient and economic utilization of both. 

One step toward avoiding waste is application of 
systems analysis as a tool for development planning. 
Using the techniques of operational analysis devel- 
oped during the last war, weapons systems can be 
analyzed and their effectiveness measured against 
established or desirable criteria. Such analysis not 
only takes into account the technical performances 
of the individual weapon but also considers such 
factors as reliability, vulnerability, and accuracy. 
These analyses have produced some startling con- 
clusions which would not have resulted from intui- 
tion judgment or performance comparison of single 
weapons. 

Another important trend is the increasing appli- 
cation of economic criteria to military planning and 
the determination of which weapons system to de- 
velop when alternate choices are possible. Using 
dollars as a measure of our resources we can, by 
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systems analysis, determine which systems are the 
most efficient in minimizing costs for the accom- 
plishment of given missions or in maximizing mili- 
tary worth while incurring given costs. 

One may shudder at the thought of using large 
and expensive guided missiles which make a one- 
way trip and are destroyed. However, analysis of 
the cost of guided missile operations and their sup- 
porting systems indicates that the missile, when 
fully developed into a satisfactory combat weapon, 
may yet prove to be less costly than other weapons 
systems. 

The development and application of high-speed 
electronic computers give rise to several trends. 
We see their increased use as calculators and simu- 
lators in the solution—with great increase in speed 
over other methods—of many mathematical opera- 
tions, including engineering and research calcula- 
tions, mobilization planning, logistics, training, and 
even strategic analysis and planning. 

And yet, freedom from want and waste may find 
its greatest requirement in the area of manpower 
utilization. We are suffering now and will suffer 
more in the future because of the dearth of trained 
technical personnel. The shortage of newly grad- 
uated engineers, and the downward trend in their 
numbers in the years ahead is a ringing challenge 
to our nation. Unless we solve the problems, we 
have unwittingly developed an Achilles’ heel in our 
security structure which can, in the long run, form 
the pattern for our defeat in arms. 

Freedom from human frailty encompasses man’s 
physical, mental, and spiritual limitations in facing 
the hard facts of modern airpower. 

The physical barriers need only a few examples 
The practical limit of visual recognition of a target 
is still between 5 and 15 miles. Five years ago this 
gave a pilot about 1 min of collision-course time to 
plan and execute an attack. Five years from now 
he will be extremely fortunate to have 20 sec for 
this action. 

Sustained flight at Mach 3 will heat the aircraft 
surface to 300 F, sufficient to “cook” the pilot. This 
will require the development of new alloys and 
equipment and new refrigerating equipment. 

In the new and vast field of space medicine we 
are exploring the many factors which limit the 
physical and mental endurance of aircrews. But 
despite our best efforts, higher speeds and other 
characteristics of modern airpower gradually are 
reducing human calculations in flight to a point of 
inadequacy or impossibility. 

If there is one key word in our development effort 
today that word is reliability. The human mind 
and body cannot be relied upon in the years ahead 
to participate adequately in combat flight opera- 
tions. 

The attainment of greater reliability by automatic 
means is, of course, the major trend. It will in- 
crease the number of component parts in equipment 
and emphasize the need for miniaturization. 

Recent development of the transistor, an elec- 
tronic device about the size of a grain of wheat, 
will result in the elimination of many vacuum tubes 
and greatly accelerate equipment miniaturization, 
which will bring about a drastic reduction of the 
size and weight of electronic gear having much 
greater reliability and life. 
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Fig. 1—Tires used in this study of the effect of rim width on tractor performance on dry sand were 14-26, 6-ply, button type R-3 and bar 


type R-1 tires mounted on 18-, 16-, 


14-, and 12-in. rims, respectively. 


(13-in. rim is standard) 


Wider Tire Rims No Help in 


Tractor Operation on Dry Sand 


E. G. McKibben and I. F. Reed 


ECENT tests indicate no justification—in terms of 

improved drawbar pull or increased efficiency- 
for the use of rims wider than standard for tractor 
operation on dry sand. On the other hand, lowering 
tire inflation pressure will help, but caution should 
be exercised when carrying out this practice. 

The tires used in this study were 14-26, 6-ply, for 
which the recommended rim width is 13 in. Two 
types of tread—button type R-3 and bar type R-1 
mounted on four different rims (12, 14, 16, and 18 
in.) were tested. (See Fig. 1.) 

Careful measurements were made of the button 
type R-3 tires under static load on concrete. Some 
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of the data from these measurements, which in- 
cluded inflated but unloaded diameter, and maxi- 
mum width, cross-sections and footprints, are shown 
in Table 1 and Fig. 2. 

Tests were run with both types of tire at recom- 
mended inflation pressure of 12 psi and static load 
of 3120 lb. The button type tires were also tested at 
a reduced pressure of 8 psi with the static load of 
3120 lb, and a reduced static load of 2460 Ib. 

The tests at 3120 lb load and 8 psi inflation caused 
excessive wrinkling of the side walls, as shown in 
Fig. 3. And this combination should be considered 
only for very short periods of extreme emergency 
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HIS paper is a report on the first phase of 
7 project undertaken to determine the 
effect of rim width on the performance of 
large tractor tires. 


Sponsored by the Tire Industry Commit- 
tee, the test work is being conducted by the 
U. S. Department of Agriculture’s Division 
of Farm Machinery at the Tillage Machin- 
ery Laboratory in Auburn, Alabama. 


operation. (This set of tests was made to obtain 
accurate information on the possible gain in draw- 
bar pull by lowering inflation pressure when operat- 
ing in loose dry sand.) 

It should be noted that the dynamic load on the 
tires is increased above the static load by the amount 
of so-called “weight-transfer” caused by the moment 
of the drawbar pull. For these tests the dynamic 


tire load was equal to the static load plus 0.2 times 
the drawbar pull 


Test Conditions and Procedure Described 


Dry sand is one of the most difficult traction con- 
ditions encountered in the areas where wider rims 
are promoted locally. Therefore, a sand test plot, 
which analyzes 89, 2, and 9% sand, silt, and clay, 
respectively, was used. 

Preparation of this plot was made by a cross tilling 
machine, equipped with cultivator shovels running 
8 in. deep and a suspended soil-leveling bar. The 
machine covers the entire width of the test area, 
thus eliminating any tendency for differences in soil 
preparation across the plot 

The test plot was protected from rain and main- 
tained in a dry state by cover cars. The dry, loose 
condition of the sand is indicated in Figs. 4c and 5, 
which show typical tracks produced by the test tires 
when operated at 75% travel reduction (slippage). 

The actual testing operation is shown in Fig. 3 
Static load on the tire was held at 3120 lb by adding 
or removing weights from the tractor to compensate 
for differences in the weights of the rims. Inflation 
pressure was checked before each test track. Trac- 
tor engine speed was maintained at 1400 rpm, which 
gave a calculated tractor speed of 1.5 mph. 

Travel distance for each revolution of the tire 
was obtained from a chart operated by a solid rub- 
ber-tired wheel running on the test-plot rail. Travel 
reduction was calculated from this travel distance 
on the basis of the travel distance for the same tire 
on the same soil, with the same inflation pressure 
and load, but without drawbar pull. Tests were run 
at 5, 15, 25, 35, 4742, 60, and 75% travel reduction. 

Torque input was obtained by using an induction- 
type strain gage dynamometer in the hub of the test 
wheel. A Sanborn amplifier and recorder unit was 
used to measure and record the output from this 
dynamometer. 
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The drawbar pull was measured with an Emery 
hydraulic cell and a pressure recording unit. 

Travel, torque, and drawbar chart recordings were 
synchronized by using magnetically-operated pens 


Data and Conclusions Reported 


Data obtained for travel reduction, force input, 
and drawbar pull for the button type tires—under 
three different combinations of inflation pressure 
and static load—are shown graphically in Fig. 6. 
The same data for the bar type tires for one condi- 
tion of inflation pressure and static load are shown 
in Fig. 7. In both cases, each point on the curves 
represents the mean of four determinations. 

A 200 lb increase in maximum drawbar pull, and 
about a 3% increase in work efficiency, were ob- 
tained by lowering tire inflation pressure from 12 
to 8 psi. (Static tire load was not reduced.) How- 
ever, it should be noted that the Tire and Rim Asso- 
ciation does not recommend inflation pressures be- 
low 12 psi. 

Four noteworthy conclusions can be drawn from 
the test results: 


@ There appears to be no justification for the use 
of rims wider than the standard 13-in. width for 
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Fig. 2—Cross-sections of the button type tires under a static 
load of 3120 Ib at recommended inflation pressure of 12 psi 
and at a lower pressure of 8 psi 
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Table 1—Measurements for 14-26 in. Button Type R-3 Tires 


(2 il (3 
Tire Width at inches above ground Measured Rolling 
Radius Radius 
2 3 in.) (in.) 


Inflation: 12 psi 
16.06 17.12 26.86 25.08 
16.56 17.69 26.81 25.00 
17.12 18.25 26.62 24.92 
17.62 19.00 26.46 24.84 


Inflation: 8 psi 
12 16.02 TE 15.06 17.37 17.87 
14 16.74 2.28 15.75 17.87 18.50 
16 16.84 ‘ 16.37 18.56 19.25 
18 19.14 2.56 17.44 19.37 20.12 

1) Without load 


2) 3120 Ib static load on concrete 
3) Without drawbar pull 


& 


Fig. 3—Tests at 3120 Ib load and 8 psi-inflation (75% travel reduction) Fig. S—This view shows the test equipment being used to determine the 
caused excessive wrinkling of the side walls of the button type tire on travel reduction, input force, and drawbar pull of the button type tires 
the 14-in. rim 
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Fig. 4—Tracks produced in the dry sand by the button type tires at (A) 15%, (B) 35%, and (C) 75% travel reduction. For the same slippage 
there was no readily observed difference between the tracks produced by the four different rim widths and the two inflation pressures 
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operation on dry sand—at least from the standpoint 
of drawbar pull and work efficiency at the given tire 
loads and inflation pressures. 


e@ For operation on dry sand, travel reduction 
should be kept below 30% as both maximum effi- 
ciency and drawbar pull are obtained at lower values 
of slippage. 


@ For most efficient operation on dry sand, travel 
reduction should be kept below 20%. 


@ For maximum drawbar pull and efficiency when 
operating on dry sand, inflation pressure should be 
as low as possible without causing tire damage by 
excessive deflection, wrinkling of tire walls, or slip- 
page of the tire on the rim. 

The last three of these conclusions simply confirm 
the common experience of motorists, truck drivers, 
and tractor operators who have handled motor 
vehicles in sand 
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Fig. 6—Drawbar pull and work efficiency curves for the button 
type tires indicate that there is no justification for the use of rims 
wider than the standard 13-in. width 
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(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Summary of Discussion 


The McKibben-Reed tests are a good start in the 
right direction, discussers noted, but still more in- 
formation is needed. 

Tire men saw no reason for backing up tire dealers 
in their recommending and selling of wider-than- 
standard rims to users. One such discusser pointed 
out that the responsibility for not making such 
recommendations must also be shared by the tractor 
and implement dealers. 

General concensus was that more complete data 
are needed before users can be convinced that use of 
wider rims does not pay dividends 
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Fig. 7—Comparison of the travel reduction, drawbar pull, work 

efficiency, and force input curves for the bar type R-1 and the 

button type R-3 tires at the same static load—3120 Ib and infla- 
tion pressure—1!2 psi 
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Landing Gear Has to Be Good 


Alfred C. Gunsaulus, \. 


Here’s what brakes undergo in service . . . 


1 Power-time plot shows magni- 
tude of energy absorbed by 
brake. Landing energy about equais 
energy applied in take-off. 7 ae is 
‘ ‘ + , esi T 


+—+ } { 
+ f 4 

} { 
+ ; , 4 

| 

+4 ce 
a 
+ ws 


Energy absorbed heats brake 

disc to 1300 F within 10-12 sec 
each landing. Yet brake materials 
must retain shape and strength. 


Radial loads of from 5 to 7'2 

times the normal rated tire load 
at the normal inflation are applied in 
static tests. 


Tires are inflated to pressures 

up to four times the normal pres- 
sure to make sure that they will not 
burst in service. 


Side loads of from 134 to 2% 

times normal rated tire load at 
the normal inflation pressure are ap- 
plied to simulate tarns. 


Wheel is rolled 1000 miles at 

normal rated tire load to insure 
that it will stand repeated take-offs, 
landings, and taxiing. 
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Universal 


Martin Ronning, 


Powerplant for the Uni-Tractor is a liquid-cooled 4 cyl, 
60 deg, V-type engine, developing 38 hp at 1500 rpm. It is 
short, compact, with a drive taken directly off each end of 
the crankshaft. Anti-friction bearings are used on crank- 
shaft mains to carry belt loads. Here is shown the vari- 
able speed drive with guards removed. Flywheel of engine 
forms one-half of the drive sheave, the other half being 
mechanically operated to open or close the belt groove in 
conjunction with inner half of the driven sheave. 
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Farm Unit 


American farmers like self-propelled farm machines be- 
cause they save labor and are easily handled, but self- 
propulsion means duplication of powerplants and other 
parts not found in tractor drawn equipment, hence a high 
initial cost which tends to make the cost per hour of their 
single-purpose, intermittent use exhorbitant. The Uni 
Tractor shown here was developed to overcome these ob 
jections. It is a self-propelled basic carrier on which 
various unit bodies can be mounted interchangeably with 
a minimum of time required for change-over. This rear 
view shows the three-point mounting—two on the main 
axle and one in front of the rear or steering wheel. Once 
a machine is secured at these three points it is only neces 
sary to connect the hydraulic linkage. 


Transmission of the Uni-Tractor has three speeds for- 
ward and one in reverse. These combined with the vari- 
able speed belt drives make possible operation at any speed 
between slightly under 1 mph to 10 mph. The belt drive 
from the countershafts driven by the variable speed sheave 
is shown here. A 3 in. heavy-duty endless belt is used for 
the belt drive. It also serves as a clutch by means of a 
spring idler tightener which can be released by foot pedal. 
This design has been used on combine-harvestors. 
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A Uni-Harvestor mounted on a Uni-Tractor. Harvestor 
is conventionally designed 9 ft cut machine, weighing 
less than 3000 Ib. Cost of production is low, compared 
with the pull-behind type, because axle, wheels, hitch, and 
powerplant, which represent large percentage of total cost, 
are eliminated. To remove Harvestor in readiness for 
mounting another machine the Uni-Tractor is driven under 
a hoist, Harvestor unhitched, attached to a lifting sling, 
and raised in the air. Uni-Tractor is driven out from under 
and a dolly is placed under Harvestor. The dolly is used 
only for moving and storage, not for highway transporta- 
tion. Machines developed thus far are the Uni-Harvestor 
and Uni-Huskor; under experimentation, a self-propelled 
corn picker-sheller. Other machine possibilities are: an 
automatic haybaler, mower, side delivery rake, windrower, 
and perhaps others. 


Discussion from the Floor: 





Q. What are the advantages of the variable speed drive 


in this application? 


A. Variable speed drive has many advantages, for ex- 
ample, with a harvesting unit the speed can be changed 
quickly under variable crop conditions 


Q. Why was a V-belt or flat belt drive used instead of a 
more positive drive like gear or chain drive? 


A. We had an engine with sufficient horsepower to op- 
erate the mounted implement and propelling unit and did 
not feel it would be practical to build enough strength into 
the transmission to carry the full horsepower of the en- 
gine. We also did it to hold down cost as it eliminated the 
necessity for a clutch 
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. Is there a differential in the axle drive? 


. Yes 


Q. How many hours of V-belt drive life are expected? 


A. Haven't had enough experience to get a good check on 


life It depends on proper adjustment of the drive 


Q. Do any difficulties arise from the steering wheel 
tracking in the same rut as the driving tire? 


A. Yes, but we use the system anyway to make the unit 
more flexible for mounting equipment 





SAE is what its members 
make it. They keep trying 
to make it better through- 
out the year. Recently 
we've caught a few in ac- 
tion as they plan, supervise, 
and administer Society ac- 
tivities. 


Chairman €. C. DeSmet 

(left) and Technical Board 

Sponsor A. G. Herreshoff of 

the Body Engineering Com 
mittee 


C. G. Davey, now retiring after serving for several 

years as chairman of the Tube, Pipe, Hose, and 

Lubrication Fittings Committee. George A. Rae 
is the new chairman 


Chairman R. L. Shallenberg 
(left) and W. J}. Gewinner 
of the Fuel Injection Mount- 
ings Subcommittee of the 
Engine Committee 
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C. F. Koenig (left) and Chair 

man A. F. Meyer of Subcom 

mittee XIl—Tractor Test Codes 

of the Construction and Indus 

trial Machinery Technical Com 
mittee 


Secretary H. C. Schindler (left) and 

Chairman E. C. Iverson of Subcommittee 

1V—Hydraulic Power Controls of the Con- 

struction and Industrial Machinery Techni 
cal Committee 


Chairman W. J. Carry (left), 
Aircraft Piston Engine Ignition 
Subcommittee of the Ignition 
Research Committee, and Chair- 
man }. C. Johnson of the igni 
tion Research Committee 
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Chairman H. C. Mougey of Subcommittee B—Engine Lubricants 
of the Fuels and Lubricants Technical Committee 





CADILLAC is building the T41-E1 Walker Bulldog tank at 
its Cleveland Tank Plant for U. S. Army Ordnance. 


The Walker Bulldog is a 52,000-Ib light tank mounting 
a 76 mm high-velocity gun. Motive power comes from 
an aircooled six-cylinder Continental engine via a two- 
forward-speed Allison transmission. 


An auxiliary “Little Joe’ power unit supplies electrical 
energy when the main engine is not operating and provides 
warm air to the main engine compartment for winteriza 
tion purposes. The tank starts readily at extremely low 


Hull Fabrication ————— 


Hull section is fabricated from rolled formed homogeneous 


and cast armor. Hull plates are procured formed and with 
many machining operations completed. 
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temperatures without further winterization heating aids 


Wheels have individual torsion-bar suspensions. A sus- 
pension compensating mechanism keeps track tensions 
nearly constant with vertical front-wheel motion. Track 
is of a new single-pin type. 


The 76-mm gun is 2 ft longer than the 90 mm gun used 
on the World War II medium tank. The gun is equipped 
with an evacuator mechanism which permits discharge of 
up to 200 consecutive rounds without excessive accumula - 
tion of fumes in the fighting compartment. A muzzle 
brake lessens the gun’s recoil force. 


A is floor subassembly; B and C, side plate subassemblies; 
D, bulkhead subassembly; E, roof assembly; F, rear plate 
and floor subassemblies; G, front plate subassembly. 
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the Walker Bulldog Tank 


Edward N. Cole and Harold G. Warner, 


w ™ x aad ’ "t 5 =, 
je a Er 


Major plates and subassemblies are positioned accurately 
in a master set-up buck. Then the route pass is made in 


all joints, 


For each weldment, a procedure is set covering number of 
passes, size and type of rod, amperage, voltage, polarity. 
current, and sequence of passes. 


Positioning fixture allows hull to be rotated, enabling Special 100-spindle machine drills holes in suspension 
welder to work in most favorable position. All overhead mounting surfaces. Machine is equipped with motors de- 
and up-hand welding can be avoided. veloping nearly 400 hp. ——————_—_—_—__—_______p> 
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Hull Fabrication—continued 


Special grinder finishes suspension mounting surfaces. A 24-ft mill faces and bores pilot surfaces for turret ball 
Machine has over 60,000 electrical connections, is 55 ft race assembly. Later hull is cleaned, primed, painted, and 
wide, 70 ft long, 18 ft high, and takes 600 hp. sent to final assembly 


Turret Ball Bearing Race Manufacture 


» 


Rings are made from SAE 4140 steel and are rough and 
Gear teeth on ring mounted in hull engage finished machined and ground to this contour. Rings are 
approximately 80 in. in diameter. 


Ball-bearing turret race is made of three pieces, each forged 
in one piece. 
turret traversing pinions. 


aw eh ‘ 
Vertical boring mill is used to accomplish semi-finish turn- After the semi-finishing on the vertical boring mill, ring 
ing of one of the races for the ball bearing turret. Races goes to gear shaper. The shaper machines the gear com- 
are ground again following heat-treating. pletely in one revolution of the ring. 
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Turret Ball Bearing Race Manufacture—continued 


Gear shaving machine insures very accurate profile. Ring Raceway is induction hardened in special machine which 
gear is straight shaved and pinion is crown shaved to pre- heats and quenches the surface at the rate of 4 fpm. Ring 
vent high loading at tooth ends. is about 20 ft in circumference. 


Any distortion is removed by grinding on vertical mill. Turret ball race is fastened to hull. Radial drill press 
Wheel contour dressing attachment next to grinding spin- placed in the hull drills holes for fastenings. Hull is held 
die insures accurate race contour. in special fixture. 


Turret and Hull Assembly 


Turret is processed in a manner similar to the hull with all Wiring and other small items are installed while turrets 
weldments completely procedurized to control ballistic are still on assembly bucks. This is done after the assem- 
properties and welding stresses. blies have been painted. 
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Turret and Hull Assembly—continued 


Gun, basket assembly, and the various hydraulic and electri- 
cal components are installed on the turret assembly line and 
tested there also. 


Completed turret assembly is installed in the hull on the 
hull final assembly line. Then finished vehicle goes on 
60-mile test run. 


Back to Plant and Out Again 


A 


After Ordnance accepts tank, it returns from the test 
course to the plant for painting, stenciling, stowage, final 
inspection, and shipping. 
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Sighting equipment is synchronized with gun at the gun 
bore-sighting stands. Targets permit check over full range 
of elevation and depression of gun 


Tank is operated over a 1.1-mile, figure-eight course by 
Cadillac and Ordnance drivers. Vehicle can be pivot 
steered within its own length. Top speed is 40 mph. 


Tanks are loaded onto flat cars for shipping to Ordnance 
Depot. Along with tanks go 33,000 corrugated boxes of 
spare parts for each 100 vehicles. 
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Diesel 
Army Overseas 


Locomotives 


for 
Operation 


STATES ARMY 


William C. Rogers, 


HE design of diesel locomotives for the Army 

follows pretty much the same lines as that of 
locomotives for private companies. For military 
operation overseas, however, some additional points 
should be considered, and several factors take on 
added importance. 

Under the first heading comes the need for con- 
formance with a composite foreign railway clear- 
ance diagram incorporating the most restricted 
known dimensions of the principal railways in its 
gage group, that is, broad or narrow. (See Fig. 1.) 

Construction to this composite diagram neces- 
sarily results in a more compact arrangement of the 
locomotive structure, engines, accessories, and aux- 
iliaries than when locomotives are built to conform 
to the AAR clearance diagram used by railroads in 
this country. 

This compacting of equipment must be done with 
the greatest care to prevent additional severe main- 
tenance problems from being created by the new 
arrangement of components. As a matter of fact 
far from losing ground on the accessibility of aux- 
iliary equipment, we should have even higher ac- 
cessibility than usual 

The condition of foreign roadbeds, weight of rails 
used, the design, age, and condition of bridges and 
structures over which the units must run make it 
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necessary to have a lighter load limit per axle than 
for domestic locomotives. 

Another factor that enters in the design of loco- 
motives for overseas operation is climate. They 
must be suitable for operation throughout a wide 
range of climatic conditions, ranging from the ex- 
treme cold of Arctic areas to the extreme heat of 
tropical and desert areas 

Minimum maintenance is of the utmost impor- 
tance in overseas operations, where the necessary 
tools, shop equipment, or parts may be unavailable, 
despite the most careful planning, and where main- 
tenance men may be in short supply or consist 
mainly of indigenous personne! of little training. 
For these reasons, the designers of locomotives for 
such operation should consider carefully the use of 
any technique that can improve dependability and 
reduce maintenance time 

Although the engine electrical equipment, con- 
trols, and auxiliaries should be the latest and most 
fully developed standard prcducts of the manufac- 
turer, new, untried, and novel devices should not 
be installed. In other words, use only thoroughly 
proved units, ones that have run in this country 
for a number of years so that development diffi- 
culties have long since been worked out. 

One of the best recipes for curing troubles that 
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Fig. 1—Clearance diagrams 


within reasonable lim- 


has yet been discussed is 
its—to leave off a feature that causes trouble. 


Still another means of assisting the Army in 
decreasing maintenance requirements is found in 
making all locomotive equipment easy to get at and 
easy to work on. Auxiliaries must be located so 
that they do not have to be moved to get at other 
auxiliaries or at the engine, and auxiliaries must 
be located so that they can be removed for mainte- 
nance inspection or replacement without disturb- 
ing still other equipment. 

Piping must be clamped tight and located so that 
it will not vibrate, and so that it will be out of the 
way when the mechanics work on the engine. 

Wiring must be located so that electricians do not 
get in the way of mechanics and mechanics do not 
have to be careful of wires or wiremen. Similarly, 
brake men should not have to get in the way of 
engine men, and so forth. 


Standardization 


There is still another important way in which 
manufacturers and designers can make easier the 
maintenance problems of the Transportation Corps, 
and that is by further standardization of nuts, bolts, 
screws, cotter keys, and tools. 

Imagine a shop program with a group of soldiers 
who have more or less exverience, 2 limited number 
of tools, and certainly a limited amount of time. 
Then think about the number of different kinds of 


screws on a diesel locomotive. There are Phillips 
screws, Bristol screws, wood screws, screws of many 
lengths, of one thread and another—all of which 
are not interchangeable and some of which are so 
special that sometimes the manufacturer doesn’t 
have any more like them. 

Miltiply this by the number of bolts and nuts with 
U.S. threads, SAE threads, and some square threads 
a few metric threads, and then some other threads 
too difficult to describe readily. There are also spe- 
cial electrical nuts and bolts with names of their 
own. 

Sooner or later—and always under unfavorable 
circumstances—something has to be done to one 
or another of these. And how often can it be done 
with a standard tool? 

In a closely connected field are cotter keys. If all 
the cotter keys that are used in a locomotive were 
laid end to end, many persons might be surprised 
at how many times the line of cotter keys would run 
around the locomotive and how many different and 
special little cotter keys never seen before would 
come to light. Each one has to be handled by some- 
one who probably curses the unknown character 
who specified them. 

Then there are pipe fittings, copper tube fittings, 
steel tube fittings, and there must be a variety of 
wrenches to work on them unless the old steam 
practice is resorted to of doing it all with a Stillson 
wrench and fouling up every pipe connection to 
which the wrench is applied. 

A recent Transportation Corps locomotive speci- 
fication called for very simple standardization of 
the nuts and bolts. Unfortunately, this paragraph 
was the first one to which the manufacturers took 
exception, because of the amount of engineering 
that would be involved, the cost, and the time. 

There is, however, a need for the nut, bolt, and 
washer business to be simplified, straightened out, 
and unified. 

Another way in which the locomotive manufac- 
turers could assist in revieving the Army from some 
of the present maintenance difficulties would be to 
design component items so that no one could put 
them in backwards, or the upper half of a shell in 
the lower half, or vice versa, so that the inlet valve 
could not be put in the exhaust valve seat, or vice 
versa. 

Along this line the Army quite often receives in- 
structions from the manufacturer as to how to fit 
this or that part. The use of levels, protractors 
and indicators is often described in great detail. It 
would be more practical, however, if all snare norts 
came fitted so that the part to be removed could be 
taken out easily and the new part merely slipped 
into the correct position, and so that the man doing 
it couldn’t make a mistake. 

Similarly, it would be more practical for things to 
line themselves up as they are applied rather than 
for the maintainers to have to follow manufacturers 
instructions on aligning them. 

As to locating a unit and then being required to 
drill and dowel it in place—this amounts to an al- 
most impossible field of instruction, and such work 
relegates equipment to base shopping areas—or, one 
might say, it is better left at home. 

Another area in which improvement is needed is 
in regard to special tools. A recent study of the 
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special tool situation shows great variations in the 
amount of special equipment required for the main- 
tenance of various engines. At one end of the scale 
is the equipment that carries long lists of special 
this and special that, and all with special nomen- 
clature, and that works in just one place. At the 
other end of the scale is an engine that can be 
worked on by a mechanic with a couple of wrenches 
in one pocket, a couple in another pocket, and little 
or nothing in his toolbox. The important point is 
that the simplification of tools and the reduction 
in the number of tools required means an easing of 
the general maintenance situation for every super- 
visor and mechanic. 

Another phase of diesel locomotive maintenance 
is concerned with catalogs, spare parts books, and 
the ordering of spare parts. It is found that every 
manufacturer’s spare parts book is made up dif- 
ferently. In addition, there is no guide to help the 
clerks who must work from the system on which one 
book has been compiled to that on which others 
have been based. Finding what they want thus be- 
comes in itself a major project. 

Diesel-engine parts usually form the largest por- 
tion of these books. Electrical parts are next, and 
these are sometimes presented in an entirely dif- 
ferent way from the engine parts, and with such 
multiples of identifying numbers that considerable 
study is involved to make sure that what is being 
ordered is really what is needed. After the engine, 
electrical, and air brake parts come all kinds of 
miscellaneous little auxiliary additions to the spare 
parts book, and setting up a spare parts order and 
control system becomes an operation of major 
complication. 

Also important, especially for those away from 
easy sources of supply, is the spare parts system, 
including the availability of spare parts to the men 
who do the work. 

Army practice is to start out with two different 
sets of spare parts. This practice applies to many 
items of equipment, including the diesel locomotive 
One set is called the A box, which consists of the 
spare parts it is believed will be necessary “imme- 
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diately’"—the Army definition for “immediately” 
being parts needed to get the locomotive into service 
and keep it that way for about 30 days. 

In the B box come the parts believed necessary 
to keep the locomotive in service for a year. 

After the A and B boxes must come at once the 
supply problem of placing additional orders for 
parts considered necessary in the second year, by 
quarters; and so forth. 

This basic procedure is further broken down by 
allowing within a railroad area certain levels of 
parts to be kept at various points where classes of 
maintenance work are carried on. At some points 
a 90-day supply of spare parts may be allowed and 
in others, say, a 180-day supply, but a base point, 
for example, has to be set up to receive everything 
that has been ordered. 

At each diesel locomotive maintenance point there 
must be a control system to provide bases for order- 
ing spare parts for the future at the levels allowed 

These levels of spare parts must be revised period- 
ically so that it is not found that all of the parts 
have been used up and none ordered, nor, on the 
other hand, that certain parts that are not being 
used continue to flow in and pile up. This adjust- 
ment of stock level according to local needs is only 
one common problem of diesel locomotive mainte- 
nance supervising. 

When a locomotive is constructed with a large 
number of component parts there is automatically 
a necessity for a large number of maintenance and 
replacement parts. The necessity for carrying in 
stock a large number of parts automatically builds 
up its own series of difficulties all the way from the 
individual maintainer, through the handling and 
shipping and storing, to the number of pieces of 
paper that have to be filled out in so many copies, 
and soon. Thus, the equipment with the smallest 
number of parts and the smallest requirement for 
special tools has a very great advantage. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Passenger Car, Body, Materials Meeting 


be 
April issue of SAE Journal 
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British-American Hybrid 


Earl L. Monson, 


The Nash Healey sports car materialized when Healey Motor Co., Ltd., custom car builders of Warwick, 
England, wanted an American engine, and Nash-Kelvinator wanted a British connection. Healey was seek- 
ing competitive price advantage and selected the Nash Ambassador engine; Nash was looking toward the day 
when England once again permits importation of American-built cars, and tied up with Healey. The British- 
American hybrid cannot be sold in England under existing restrictions and must be exported, mainly to the 
U.S.A. Thus, it earns U.S. dollars for the British Treasury and to this country it brings a Continental type 
sports car with an American strain. 


Specifications 


Engine—Nash Ambassador, 234 cu in. 
Generator and starter—Delco-Remy 
Transmission and overdrive—Warner Gear 
Wheel base—102 in. 

Front tread—53 in., rear—547@ in 
Overall length—172 in 

Overall height—523% in. 

Tires—6.40 x 15 

Curb weight—2715 Ib 

Body, fenders—welded aluminum 


Seating—3 passengers 


In the final design, Nash contributed many more units 
than the engine alone. The black areas in the diagram 
designate such Nash supplied units. The frame is con- 
ventional but unique in design in that it is a completely 
welded unit, no rivets being used in the assembly. Side 
rails are boxed sections and cross members are either 
tubular or boxed section members welded to the side rails. 
All other parts and components are supplied by Healey. 

The engine is strictly stock except for the cylinder head 

; { /—~—_ , rt which is cast aluminum instead of cast iron, and the com- 
heed f Gece pression ratio which is 8.1 : 1 instead of 7.25: 1. Healey 
[ramen | | installs two British built SU carburetors and two air 

' filters. 


+ 4+ 
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Front suspension, shown here in detail, is of the trailing 
link type. The lower arm, or trailing link, pivots from 
the front suspension box on antifriction bearings. The 
suspension box is mounted on a tubular frame front cross 
member which in turn is assembled through the frame 
side members and welded into place. The lever arm of 
the double acting piston type shock absorber forms the 
upper arm of the suspension assembly. The front spring 
is a coil mounted between the trailing links and a pad of 
the suspension box. Note sway bar fastened to under side 
of the trailing link. 

Suspension box is an aluminum casting, steel sleeved 
for the pivot bearings on the trailing link main shaft. The 
outer bearing on the main shaft is a needle bearing. The 
trailing link is forged aluminum pinned to the main shaft. 


Lever-in-floor shifting is as important in a sports car 
as the roar of intake and exhaust. Method of adapting 
such a shift to a transmission designed for steering post 
or remote control is shown here. A cast aluminum hous- 
ing in which is mounted the ball and socket shift lever also 
carries two short shift rails. The rails are connected to 
the shift lever on the side of the transmission with adjust- 
able rods. 

The “kickdown” from overdrive to direct represents a 
unique control. Shifting is accomplished by pressing a but- 
ton on the center of the wheel. There is no necessity for 
opening the throttle wide—any throttle position will suf- 
fice. This makes for safer handling in hilly country with 
winding roads. 
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The steering linkage, shown here, has a “walking beam” 
pivoted on antifriction bearings in a bracket welded to the 
front cross member. From each end of the “beam” a short 
tie rod connects to the knuckle spindle arm. The steering 
drag connects the “beam” to the steering gear Pitman 
arm. The purpose of this design and that of the suspen- 
sion is to give superior stability and handling qualities, so 
highly prized and so necessary in a sports car. Under 
speed tests the Nash Healey was clocked at 111 mph with 
windshield removed and top down. With windshield in 
place and top up it hit 105 mph, while with windshield in 
place and top down its speed was 100 mph. Designed for 
better than usual standard sedan performance, it is not 
intended to be used strictly as a competition car for racing 
purposes. 


Note the built-in type of jack which makes it possible 


to raise the car from the seat. Permanent mountings for 
the jack are fastened to the frame side members. 





Need Noted for Simplification of 
Truck and Bus Lube Recommendations 


Ray Shaw, pres 


NE-HUNDRED-PERCENT rugged 

individualism may be desirable in 
staying alive on a deserted island, but 
not in making truck and bus lubrica- 
tion and service recommendations. 
Individualism in design that benefits 
the customer comes close to the “de- 
serted island” brand when manufac- 
turers’ lubrication and service recom- 
mendations are viewed .collectively. 

For example, to follow the recom- 
mendations of 19 truck manufacturers 
and 14 bus and coach manufacturers 
on engine oil alone, the user would 
need 25 different types and grades. 
Obviously, even the matter of storage 
space for all these containers at one 
service point would present a difficult 
problem. 

Essentially the same situation exists 
regarding gear lubricants. Transmis- 
sion and differential gear lubricants 
required cover 15 grades of 8 different 
types. In addition, there are 28 spe- 
cial-purpose lubricants specified by the 
manufacturers for various uses. 

This all adds up to 39 different types 
and 40 different grades of lubricants— 
a total that no one fleet operator or 
service station could possibly stock. 

Lubrication recommendations are 
only one phase of the problem. Rec- 
ommended service intervals, when 
viewed collectively, reveal another tint 
of 100% individualism. 

For example, the 33 manufacturers 
recommend 14 different service inter- 
vals for crankcase drain and refill, 
ranging from “every 1000 miles” to 
“when oil becomes thin or dirty” or 
“consult oil company engineer.” 

Similarly, there are 13 individual 
recommendations for transmission 
drain and refill intervals, and 11 for 
differential drain and refill. On car- 
buretor air cleaner service, manufac- 
turers specify 12 different intervals. 

It is obvious that some differences 
in recommendations are needed to 
cover all vehicles from the smallest to 
the largest. However, the excessive 
number of variances has caused users 
to set up their own compromise recom- 
mendations. 

It has already been proven possible 
to achieve a reasonable degree of uni- 
formity in the matter of temperature 
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ranges for specifying SAE erades of 
oil. As published by the 33 manufac- 
turers, the temperature ranges for 
crankcase oils totaled 24, those for 
transmissions 14, and for differential 
lubricants, 16 different ranges. How- 
ever, these same manufacturers, in ap- 
proving temperature ranges for use in 
Chek-Chart publications, have achieved 
complete uniformity in the tempera- 
ture range for specifying crankcase 
oil! And the number of temperature 
ranges for transmission and differen- 
tial lubricants has been successfully 
limited to four each! 

Agreement to simplify in this small 
sphere is an open invitation to simplify 
and unify recommendations in other 
spheres. Such cooperative effort 
would bring constructive results at the 
service level. Through simplification, 
manufacturers could further insure 
that their collective recommendations 
would be followed—that their vehicles 
would get proper lubrication. 

(Paper on which this abridgment is 
based is available in full in multilitho- 
graphed form from SAE Special Pub- 
lications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Based on Discussion 
ORE uniform lubrication recom- 
mendations would certainly be de- 
sirable, discussers noted, but many 
factors combine to make standardiza- 
tion difficult. 

The many and varied types of equip- 
ment, the variety of conditions under 
which they operate, and the fact that 
the vehicle manufacturers must harken 
to the requirements, recommendations, 
and ideas of suppliers are points which 
are next to impossible to reconcile, 
General Motors E. F. Collins brought 
out. 

What’s more, added E. L. Fortier of 
International Harvester, oil companies, 
fleet supervisors, and filling station 
servicemen also have their own ideas 
about lubrication—which further com- 
plicates matters. However, Fortier 
stated, while these factors will make it 
difficult to set up uniform recom- 
mendations, improvements can be 
made over present conditions. 


K. L. Hollister, Texas Co., agreed 


that a certain amount of standardiza- 
tion is desirable, but pointed out that 
recommendations should not be so 
stereotyped that they do not reflect 
the best thinking of the manufacturer 
He felt that the manufacturer, in mak- 
ing lubrication recommendations 
should refrain from attempting to de- 
fine the composition or quality of the 
lubricant since the art of manufac 
turing lubricants has reached a staze 
where equipment manufacturers can 
no longer hope to keep abreast of 
petroleum developments. 

Manufacturers lubrication recom 
mendations, therefore, should be pre 
sented as guides for the lubrication 
engineer and service station personne! 
rather than as binding regulations that 
prevent the adoption of the most satis- 
factory lubrication practices. 

Many economies would accrue to 
equipment builders, oil suppliers, and 
users, noted J. M. Miller of Standard 
Oil Co. of Indiana, if lubrication rec- 
ommendations were simplified. Less 
dispensing equipment, containers, and 
damage resulting from misapplication 
would be direct benefits, Miller brought 
out. Other “hidden” economies, he 
added, would be: (1) less manufacturer 
man-hours to interpret recommenda- 
tions in terms of branded lubricants 
(2) less lubricant manufacturer man- 
hours to interpret the express recom- 
mendations of the equipment manu- 
facturer in terms of its branded 
products, (3) less customer man-hours 
to interpret the manufacturer’s and 
petroleum company’s recommendations 
in terms of his needs, and (4) reduc- 
tion of the man-hours needed to train 
personnel to properly service vehicles 

The use of multi-purpose lubricants 
is a step in the right direction, accord- 
ing to Howard Hill of Shell. From the 
large number of gasoline and diesel 
fleets which are effectively using these 
multi-purpose lubricants, it is evident 
that such simplification does work 
successfully, Hill pointed out 


Logging Puts Heat 
On Truck Design 


MERRILL C. HORINE 


Mack r Truck 


This paper will appear in full in SAE 
Quarterly Transactions 


ODERN logging methods have been 

made possible by motor trucks, 
but these same methods, necessitating 
longer hauls under tougher conditions, 
have put heavier demands on motor 
equipment in a search for still greater 
operating economies. 

Bigger trucks, carrying larger loads. 
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spell greater economy, but size and 
weight are limited by highway legal 
restrictions. Ponderous, specialized 
equipment can only be used on private 
roads, hence its development depends 
on expansion and improvement of 
these roads as well as on engineering 
advances. 

In the search for greater economy 
attention is being focused on power- 
plants, transmissions, tires, weight 
distribution, brakes and driving bogies. 

Diesel engines recommend them- 
selves by virtue of their basic economy 
in fuel consumption as well as for the 
lower cost of fuel. The trend is 
toward larger engines because of the 
longer life and lower maintenance that 
goes with adequate power 


Transmissions 


Use of a five-speed main and three- 
speed auxiliary transmission has been 
popular, but this gave no more than 
12 effective speeds. Then came the 
Duplex transmission with the auxiliary 
built onto the rear of the main box, 
giving 10 effective speeds, and finally, 
a combination of the Duplex (10- 
speed) and three-speed auxiliary giv- 
ing 14 or 15 effective speeds. Torque 
‘onverters have too limited a range of 
torque multiplication to serve logging 
trucks, nor is there genuine need for 
high accelerative ability. 

Distribution of weight between axles 
of truck and trailer is a highly impor- 
tant factor in respect to tire capacity 
and in relation to brakes and venicle 
stability. Poor weight distribution 
means overloading of tires, and putting 
on larger capacity tires does not in- 
crease axle, frame, or spring capacity. 
Usually, larger tires put greater stresses 
on axles, hence overloading is never an 
economy. 


Water Cooling of Brakes 


Gross weights are high in logging 
operations — frequently higher than 
they should be for the braking equip- 
ment. Thus we find water cooling of 
brakes widely used. The best appli- 
cations spray water both inside and 
outside the drums. With proper cool- 
ing, brakes can absorb about double 
the energy over their dry capacity. 

For satisfactory service, logging 
trucks should have a four-wheel-driven 
bogie designed with utmost flexibility 
to preserve full ground pressure on all 
wheels on uneven surfaces. It should 
provide means for taking driving and 
braking torque in the form of hori- 
zontal reactions, avoiding transfer of 
weight from axle to axle as far as 
possible. (Paper, “The Truck’s Part 
in Logging Conservation,” was pre- 
sented at SAE British Columbia Sec- 
tion Meeting, Vancouver, B.C., Jan. 15, 
1951. It is available in full in multi- 
lithograped form from SAE Special 
Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 
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SAE Council Suggests: 


More Members Get Chance 
For Committee-Work Benefits 


SAE Council thinks some self-examination by all SAE commit- 
tees might yield two kinds of pay dirt: 


(1) Ways might be found to insure that more SAE mem- 
bers get the benefits to be derived from participation in 
committee work; and 


(2) Such processes, if devised, might help to insure re- 
tention on committees of those consistently active in the 
work. 


Discussion by the Council and its Executive Committee during 
the 1952 Annual Meeting led to an official suggestion that SAE 
Committees “reappraise their membership procedures and make 
changes if they think changes desirable.” In that discussion, two 
main points were made 


(1) Any SAE member benefits from participation in committee 
work. It is desirable, therefore, to permit participation by as 
many members as possible—where this can be done without im- 
pairing the effectiveness of the committee; and 


(2) For a committee to remain strong, it is essential that re- 
placements be available for members who have become inactive 
or who actually have left the committee. 


The Technical Board, the Constitution Committee, the medal 
award committees and several others, it was suggested, have had 
good results from a formal rotation plan specifying a definite 
term of service. In the case of the Technical Board, the member 
finishing his term becomes ineligible for further service until a 
year has elapsed. 


On the other hand, it was recognized, the effectiveness of many 
of the Board’s technical committees has been due in large part to 
the long periods of uninterrupted service of some of their members 


The discussion strongly emphasized that the suggestion for self- 
examination by committees of their membership procedures stems 
entirely from a desire “to make available to a maximum number 
of qualified members an opportunity for service to SAE.” The 
discussion produced no hint of criticism of existing committees or 
evidence of any Council member’s desire to dictate any specific 
change in the procedures of an individual committee 


At Council’s request, this report of its discussion about commit- 
tee membership procedures is being printed in SAE Journal. And 
the suggestion for reappraisal will be brought directly to the at- 
tention of the chairmen of all SAE committees within the next 
few months. 





Pastell Receives Horning Memorial Award 


Special events during the 1952 SAE Annual Meeting included presenta 

tion of the 1950 Horning Memorial Award to D. L. Pastell for the best 

paper presented before SAE in that year on fuel-engine relationships. 

The presentation was made in person by Mrs. H. L. Horning with the 

cooperation of Horning Memorial Board of Award Chairman G. C 

Wilson, The paper for which Pastell received the award was titled ‘Pre- 
combustion Reactions in a Motored Engine.” 





Recent Advances Made 
In Sandwich Material 


Y 


W. S. SAVILLE 


ANDWICH materials, design tech- 

niques, and manufacturing methods 
are improving at a rapid rate. 

The development of aluminum-alloy 
honeycomb core within the last three 
years gave considerable impetus to 
sandwich construction. This new core 
material overcame many of the objec- 
tions of other core materials such as 
fungus attack and poor water resist- 
ance. Also the idea of using an 
aluminum honeycomb was psychologi- 
cally more attractive to the airplane 
designer. Thus, the decision to change 
core materials from cotton to alumi- 
num on the Convair Liner and T-29 
airplanes seemed to be a logical step. 

However, trouble developed immedi- 
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ately. Simulated service tests indi- 
cated that the bond to the aluminum 
honeycomb was of even poorer quality 
than had been experienced with the 
cotton honeycomb. 

Luckily a better bond was immedi- 
ately available. Convair had for some 
time been bonding metal to metal, 
using a tape adhesive. This tape had 
never been tried on sandwich, pri- 
marily because of its excessive weight 
compared to materials normally used 
for bonding of sandwich. But Narmco, 
Inc., manufacturer of the tape, was 
contacted and requested to make a 
tape weighing a maximum of 0.040 Ib 
per sq ft. This new tape proved to be 
a great improvement. Whereas it was 
possible on the previous material to rip 
the thin faces from the core with little 
effort, this new bond required con- 
siderable muscle. Convair then set 
out to evaluate this new bond. 

The first problem was to determine 
a satisfactory method of measuring the 
force or “peel” stress required to re- 
move a given face from a given core 
A fixture was developed utilizing a 
drum on to which a face is attached, 
and rolled off the core. The force in 


inch-pounds required to rotate this 
drum was then recorded by both visual 
and graphical methods. Comparison 
of the old bond with the tape bond 
showed the tape bond had approxi- 
mately four to eight times the peel 
strength of the liquid bond 

It was decided that the best method 
of simulating service condition on the 
T-29 and Convair Liner flooring was 
by means of an impact fatigue test 
In this test, a sandwich panel is placed 
across two parallel beams 18 in. apart 
and a loaded disc is dropped on the 
center edge of the panel. Under these 
conditions the best of four panels hav- 
ing the conventional low-peel bond 
failed at a maximum of 21,000 cycles 
The best of four high-peel specimens 
failed at 108,000 cycles. In the latte: 
case the failure was a tension fatigue 
failure in the bottom face. Tests are 
continuing on this phase of investiga- 
tion, but preliminary results certainly 
show vast superiority of the high-peel 
bond over the material used in the 
past. Also shop damage has been re- 
duced to a minimum. 

With the advent of aluminum 
honeycomb and the high-peel bond 
interest in sandwich construction in- 
creased to a marked degree. Future 
Convair Liners will use sandwich con- 
struction in: 

Cargo and passenger flooring 
Partitions 

Doors 

Hat racks 

Luggage racks 

Wing access doors 

Elevator shrouds 

These plus other miscellaneous items 
amount to approximately 900 lb of 
sandwich per airplane. 

The advantages to be gained by the 
use of sandwich materials are design 
simplicity, smooth exterior surfaces 
elimination of numerous rivets and al- 
most complete stabilization of faces 
Use of sandwich materials in primary 
structure is now under consideration 

The greatest objection to the use of 
sandwich construction at the present 
time is lack of adequate methods of 
inspecting production units. All sand- 
wich components are purchased from 
outside vendors, which makes process- 
ing control difficult. Therefore, Con- 
vair has concentrated on quality-con- 
trol sampling. Sandwich specification 
ZM-393 requires that all components 
be made in lots or groups. Specimens 
3x16 in. are made with these lots 
using identical materials and process- 
ing. Production parts and quality- 
control specimens are cross-identified 
and upon receipt of material the speci- 
mens are tested in a test jig to deter- 
mine the quality of the core shear 
strength and the strength of the bond 
A peel test is also conducted to check 
against minimum peel requirements of 
the specification. Failure of the 
quality-control specimens to pass 
specification requirements results in 
rejection of the production batch of 
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material. Although this system of 
quality control falls far short of per- 
fection, it has raised the standards 
and reliability of sandwich materials 
to a marked degree. 

(Paper “Recent Developments in 
Sandwich Construction” was presented 
at SAE National Aeronautic Meeting, 
Los Angeles, Calif., Oct. 4, 1951. It is 
available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 25¢ to members; 
50¢ to nonmembers.) 


* 


N discussion following this paper, Mr. 
Saville explained that honeycomb core 
is available commercially in diameters 
from 3/16 to 4, in. With the 3 /16-in. 
core, the thinnest sheet available can 
be used. In general, the smaller the 
diameter, the better the bond, he said 
But core diameters larger than %, in 
will probably be optimum for primary 
structure 

Saville reported also that core ma- 
terial made in sine waves has equal 
shear and higher compressive strength 
than core material made in semi- 
hexagons. And the sine-wave core 
costs less to manufacture 


Wanted—A New 
City Service Vehicle 


EARL B. RICHARDSON 


HE city public transportation in- 
dustry needs a new vehicle. 

Our dream vehicle is a simple affair 
It must be very low in first cost, oper- 
ate endless years without failures or 
breakdowns, exceed a scooter in fuel 
use, require no tinkering or adjusting 
and just a few drops of oil perhaps 
once a year to keep it purring, and 
above all exceed anything now operat- 
ing for load capacity 

This, of course, sounds ridiculous 
But if city public transportation is 
ever to survive and be able to offer the 
public fares at reasonable rates (with- 
out subsidization), then our dream ve- 
hicle better be well on its way to 
reality. 

For the most part we need a large 
vehicle. And, as its primary job is the 
moving of people relatively short dis- 
tances, it should be kept functional, 
rugged, and simple. 

We are told if we do not have bat- 
tleship construction the rig may fall 
apart, or fold like an accordion if Jun- 
ior runs into it with his tricycle. That 
sounds logical, but suppose by using 
light weight metals in chassis and 
body construction we achieve a lighter 
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weight vehicle that gives us fuel sav- 
ings of 1% cents per mile. Our body 
and chassis repair rarely exceeds %4 
cent per mile including collision re- 
pairs. This would leave a margin for 
increasing our costs for repairs for 
body and chassis several times and still 
save on fuel. What's more, there are 
many vehicles constructed of light 
weight metals that have been operat- 
ing for quite some years without fall- 
ing apart or folding up. 

Interiors are a problem, and worthy 
of consideration. Most city transpor- 
tation companies suffer considerable 
loss due to accident claims of passen- 
gers for injuries suffered in aisles, on 
steps, or in the doors. Manufacturers 
can really help by constructive study 
of step heights, door opening widths 
grab rails, safe treads, and aisle floor 
coverings. 

Vandalism such as cutting seat cov- 
erings, and defacing painted surfaces 
is quite an item. Although they cost 
more initially, stainless steel seat backs 
that discourage cutting pay off in the 
end, even in spite of their extra weight 
A decided saving would be effected if 
some material were used for wall and 
ceiling linings that defied defacing and 
required no interior painting 

The exterior of our body should re- 
flect clean, smooth lines—clear of all 
embellishment except those required 
by law—so body damage could be eco- 
nomically repaired and painting done 
without excessive masking or stripping 
Bumpers should extend around both 
ends and should be anchored to the 
frame 

Usually the chassis is built integral 
with the body, and—as this adds 
strength, while reducing weight—we 
are for it. 

Although wars have literally been 
fought over it, brakes are still a big 
question mark. Despite lining, brake 
drum, and vehicle manufacturers’ good 
intentions, we still suffer from short 
lining life and squealing or groaning 
at stops 

Granting that the engine is the 
proper type, the accessibility to it, and 
to many components requiring service 
(often daily) is important. Why not 
visual gauges of today’s unbreakable 
materials that show water, oil or 
grease levels at a glance? And why 
not air systems that do not pump oil 
out into the lines, causing gums or 
varnishes that destroy synthetic hoses 
and diaphragms, carbon lines, and 
plug small orifices? 

Reduce all lines for fuel, oil and 
water located outside the engine block 
or head to a minimum—eliminate if 
possible 

And now the Gadgets. Today we 
have gadgets by the arm load. These 
of course, have made life comfortable 
for the driver, and are no doubt a 
great source of pride to the manufac- 
turer. If they were foolproof and rug- 
ged or reliable enough to bear out to 
reasonable service life we would have 


no complaint. But we cannot afford 
instrument mechanics to keep not only 
the 99% of the vehicles going, but also 
the 1% of the gadgets. (Paper, “Eval- 
uation of Bus Requirements for City 
Service,” was presented at SAE Na- 
tional West Coast Meeting, Seattle, on 
Aug. 14, 1951. It is available in full 
in multilithographed form from SAE 
Special Publications Department 
Price: 25¢ to members, 50¢ to non- 
members.) 


Sheet Steel Quality 
Undergoing Improvement 


H. J. CUTLER 


HE change-over from the hand mill 

to the continuous cold strip mill re- 
sulted in a greatly improved surface 
quality in sheet steel, but imperfec- 
tions can still arise in every step of 
production. Perfect quality is some- 
thing worked for, but frequently not 
obtained, yet it would be unwise to say 
that the ultimate has been reached 

When sheet is shipped in cut 
lengths the defective sheet can be dis- 
carded, but when it is shipped in coils 
the final inspection is more difficult, 
due to higher processing speed. De- 
fective portions, unless at the begin- 
ning or end of a coil, cannot be dis- 
carded. The final inspection at the skin 
mill must estimate the percentage of 
defective material in the coil and, on 
that basis, pass or reject it for the in- 
tended job. 

One user of coils has adopted the 
practice of reinspecting sheared sheets 
or blanks before sending them to the 
press. This may represent a step to- 
ward solving the problem. In a steel 
plant we feel that rejection should be 
made as close to the ore pile as pos- 
sible. The same should be true in the 
press shop. There appears to be no 
justification for converting into scrap 
material which is substandard for the 
difficult job but suitable for a simpler 
and less demanding job. 

It is possible that further instrumen- 
tation at the skin mill will improve the 
ability of the final inspector to make a 
fully trustworthy judgment of the sur- 
face quality of the rapidly moving 
strip. Such a development would yield 
better information on which to base 
the approval or rejection of the coil. 
(Paper “Body Design and Styling as 
Affected by Sheet Steel” was presented 
at SAE Detroit Section, Nov. 19, 1951. 
It is available in full in multilitho- 
graphed form from SAE Special Publi- 
cations Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 





Headaches in Diesel 
Locomotive Operation 


ed paper by 


ERNEST K. BLOSS 


Boston G Maine Railroad 


BOUT 40% of total train miles and 
roughly 60% of switching is now 

handled by diesel locomotives, proving 
that many problems of operation and 
maintenance have been met. But if 
the diesel is to become a more efficient 
tool, still other problems will have to 
be solved. 

The warming up of engines classes 
among the unsolved problems. Diesel 
designers insist that an engine should 
not be put under full load until the 
operating temperature is above 120 F, 
yet about the only way this can be 
done with many diesels is to turn live 
steam into the cooling system, which 
is practically an operating impossi- 
bility. 

Another problem, and one of the 
big headaches of today, is oil leakage. 
Relatively small leaks, when con- 
sidered percentage-wise, on engines 
operating from 24 to 200 hr between 
maintenance periods, will make an un- 
savory and even dangerous condition. 
Fuel leaks seem to be less common, 
but there are still enough of them to 
create a problem, particularly if the 
refueling of storage tanks is included. 

Rain, snow, sleet, and in certain 
sections of the country, dirt and dust, 
present serious difficulties. Snow can 
enter the body of a locomotive and 
upset electrical equipment when it 
melts. Snow will get into places that 
are properly protected against the en- 
trance of rain, thus creating a distinct 
problem. Sleet creates its own diffi- 
culties in that air intakes with small 
openings, useful for the exclusion of 
snow and ice, may ice over completely 
and shut off the supply of air. Again, 
shutters used in connection with water 
temperature control often become in- 
operative in open or closed position, 
thus putting the automatic tempera- 
ture control system out of use 

Better design for maintenance is 
needed, but this is complicated by the 
different practice followed by the small 
and large diesel user Railroads 
operating relatively few diesels prefer 
to maintain their engines as much as 
possible at engine houses or running 
maintenance points, and want an en- 
gine which permits all accessories and 
parts to be removed and reworked or 
renewed on a progressive basis with a 
minimum of “taking the body off the 
chassis.” This means design which 
provides minimum size and weight of 
wearing parts, maximum accessibility 
within the structure, and clearance for 
removal of parts. 

Operators who have fleets prefer 
to put the locomotive into a shop for 
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an overhaul, doing everything at once. 
In this case, roof hatches, hoods, and 
other parts are removed, the entire 
engine and accessory equipment is 
taken out, and the work done on the 
floor. Thus, engines and accessories 
should be designed to permit economi- 
cal handling or the renewal of bear- 
ings, pistons, cylinders, cylinder heads 


LPG Has Peculiar Antiknoc 


A. T. BROWNE 


IQUEFIED petroleum gases have pe- 

culiar antiknock characteristics. 

To say that the octane numbers of 
LPG are 125 for propane, 112 for pro- 
pylene, and 94 for n-butane would only 
be misleading. Propane and propy- 
lene display the peculiar characteris- 
tic that they are more prone to deto- 
nate at high engine speeds than low, 
which is contrary to most of our nor- 
mal experience with liquid hydrocar- 
bons. 

A good indication of the antiknock 
properties of the gaseous hydrocarbons 
is the critical compression ratio de- 
termined on the General Motors engine 
and reported by Frey, Kerley, and 
Lovall. From information given in 
this report, Fig. 1 has been prepared 
to show the critical compression ratio 
for propane, propylene, and n-butane 
at 600 rpm and 2000 rpm. The de- 
crease in critical compression ratio of 
propane and propylene with increasing 
speed is marked. On the other hand, 
the rising critical compression char- 
acteristic of n-butane is more in ac- 
cordance with our normal gasoline 
experience 

The peculiar antiknock properties of 
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Fig. 1—Effect of engine speed on critical com- 
pression ratio 


and accessories under both methods 
of maintenance. (Paper, “Operating 
Conditions of Railroad Diesel Engines,” 
was presented at SAE National Diesel 
Engine Meeting, Chicago, Oct. 29, 1951 
It is available in full in multilitho- 
graphed form from SAE Special Publi- 
cations Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


k Qualities 


LPG must be understood if we are to 
design engines with mechanical octane 
characteristics suited to the particula: 
requirements of these fuels. The sub- 
ject is complex and considerable work 
is yet to be done. For our present pur- 
pose we may say that the antiknock 
properties of propane are such that 
compression ratios on the order of 9:1 
may safely be used in heavy-duty 
automotive engines where comparable 
engines operating on regular house- 
brand gasolines would have compres- 
sion ratios on the order of 6:1. 

Propane and propylene are sensitive 
to engine temperature. This charac- 
teristic is illustrated in Fig. 2, where 
the critical compression ratio at 600 
rpm is compared at two conditions 
212 F jacket temperature and 100 F 
entering air, and 350 F jacket tempera- 
ture and 150 F entering air. The 
change in critical compression ratio of 
propane and propylene is quite marked 
while n-butane exhibits little change 
Obviously, then the propane engine 
must be designed to have minimum 
entering mixture temperature and an 
adequate cooling system. (Paper 
“LPG Fuels for Automotive Engines” 
was presented at SAE Williamsport 
Group, May 7, 1951 It is available in 
full in multilithographed form from 
SAE Special Publications Department 
Price: 25¢ to members; 50¢ to non- 
members.) 


CRITICAL C.R. 


600 R.PM. 


2—Sensitivity of LPG fuels to engine 
temperature 


Fig 
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1952 SAE 
National Aeronautic Meeting 


Aircraft Engineering Display 


April 21-24 


Monday, April 21 
Penntop South 


Welcome 


JEROME LEDERER 
General Chairman of Meeting 


9:30 a.m. 


H. C. Hill, Chairman 
Application of Titanium to Aircraft 
Engines 

—H. H. Hanink, Wright Aeronautical 
Division, Curtiss-Wright Corp 
Progress Report on the Allison Turbo- 
liner 
—D. J. Nolan, Allison Division, GMC 
(Sponsored by Aircraft Powerplant 
Activity) 


2:00 p.m. 
R. W. Rummel, Chairman 


High Altitude B-36 Cabin Pressuriza- 
tion Operating Experiences 
—W. C. Dietz, Consolidated Vultee 
Aircraft Corp. 
Improved Passenger Comfort through 
the Application of Airline Experience to 
Air Conditioning System Design 
—E. S. McCarthy, Trans World Air- 
lines, Inc. 
(Sponsored by Air Transport Activity) 


Penntop South 


8:00 p.m. Penntop South 


R. M. Stanley, Chairman 


Facilities and Equipment for Testing 
High-Speed Aircraft 
—Col. 8. J. Holtoner, Commanding 
and Col. F. J. Ascani, Air Force Flight 
Test Center, Edwards Air Force Base 
Flight Test and Facilities for Naval 
Aircraft 
—Rear-Admiral W. V. Davis, Jr., 
Commander, Naval Air Test Center, 
Patuxent River, Maryland 
(Sponsored by Aircraft Activity) 


Tuesday, April 22 


All-Day Panel on 
International Aircraft 
Developments 
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and Technical Air Review 


Hotel Statler, 


(Sponsored by Air Transport, Aircraft, 
and Aircraft Powerplant Activities) 
Jerome Lederer, Chairman 


9:30 a.m. Penntop South 


J. J. Green, Chairman 
rurbomeca-Continental Small Turbine 
—Whitney Collins, Continental Avia- 
tion and Engineering Corp. 
An Unconventional Engine Test Plant 
—Bo Hoffstrom, Scandinavian Air- 
lines System 


2:00 p.m. Penntop South 


O. E. Kirchner, Chairman 


Introduction of New Transport Aircraft 
—R. C. Morgan, British European 
Airways 

Government Collaboration in Aircraft 

Development. 

—S. Scott Hall, British Ministry of 
Supply 

Economics of New Aircraft Selection 
—A. O. Baltensweiler, Swiss Aijr 
Transport Co. Ltd., and W. Guldi- 
mann, Aviation Consultant 


8:00 p.m. Penntop South 


Ralph Damon, Chairman 


Operation and Economics of English 

Channel Aerial Ferry 
—Air-Com. G. J. Powell, Silver City 
Airways Ltd. 

The Impact of Turbines on Airlines 
—E. A. Driessen, K.L.M.—Royal 
Dutch Airlines 

“Achievement in the Air’’—motion pic- 

ture of 1951 SBA.C. Air Show 

Courtesy of British Information Service 


Wednesday, April 23 


9:30 a.m. Penntop South 
T. P. Wright, Chairman 


SYMPOSIUM—Aircraft Noise Control 
—L. Beranek, Bolt, Beranek, and 
Newman 
—Roland Bourne, 
Co 
(Sponsored by Aircraft Activity) 


Maxim Silencer 


New York City 


2:00 p.m. Penntop South 
R. E. Small, Chairman 


Mechanical Engineering Applied to 
Electronic Fuel-Control Design 
—T. P. Farkas, J. A. Osterman, and 
S. G. Best, Hamilton Standard Divi- 
sion, United Aircraft Corp. 
A New Technique for Investigating Jet 
Engine Compressor Stall and Other 
Transient Characteristics 
—W. J. Kunz, Jr., Bendix Products 
Division, Bendix Aviation Corp. 
(Sponsored by Aircraft Powerplant 
Activity) 


Grand Ballroom 


DINNER 


j. E. SCHIPPER, JR 
Chairman, SAE Metropolitan Section 


7:00 p.m 


Toastmaster 
HAROLD R. HARRIS 
Vice-President, Atlantic Division 
Pan American World Airways 


Presentation of 


WRIGHT BROTHERS AWARD to 
O. A. WHEELON 
by H. D. HOEKSTRA, Chairman 
Wright Brothers Board of Award 


D. P. BARNARD, SAE President 
Principal Speaker 
H. R. H. PRINCE BERNHARD 
The Netherlands 


Thursday, April 24 


Bigger and Better than ever 


SAE TECHNICAL AIR REVIEW 


New York International Airport 
at Idlewild 


An outstanding list of static exhibits and flight 
demonstrations will be announced later. 


Buses will leave the 32nd Street Entrance of the 
Hotel Statler at about 9:00 a.m. as before, re 
turning late that afternoon. 


Complete details available at the meeting 





ALENDAR 


Atlanta—Feb. 18 


Gridiron, dinner 7:00 p.m.; meeting 
8:00 p.m. What's in Pneumatic Tire 
Performance as Advertised—Otto J. 
Wolfer, tire engineer, Pure Oil Co. 
There will be a film and a report from 
Nominating Committee for new officers 


British Columbia—March 10 
Dinner 6:30 p.m Plant 
Vivian Engine Works, Ltd 


Buffalo—March 20 

Park Lane, dinner 7:00 p.m.; 
8:00 p.m. Guided Missiles—Dr 
Dornberger, Bell Aircraft Corp 


Canadian—March 18 

Hotel Royal York, dinner 7:00 p.m 
meeting 8:00 p.m. Research—A Part- 
ner in Engineering—Dr. D. P. Barnard 
SAE 1952 President 


Central IIlinois—March 24 
and April 9-10 

March 24—Hotel Jefferson, dinner 
6:30 p.m.; meeting 7:45 p.m. Debate 
Resolved, That the Two-Cycle Diesel 
Engine is Superior to the Four-Cycle 
Type for Truck Tractors. Affirmative 
SAE Student Member from Bradley 
University: negative SAE Student 
Member from University of Illinois 
Engraved plaque to be presented to 


visit to 


meeting 
Walter 


winner 
April 9-10—1952 SAE 
Industry Conference. 


Chicago—March 11 and 17 

March 11—Hotel Knickerbocker, din- 
ner 6:45 p.m.; dinner 8:00 p.m. Recent 
Trends in the Conservation of Critical 
Alloying Elements in Steel—Vernon E 
Hense, chief metallurgical engineer 
Buick Motor Division, GMC Social 
half-hour 6:15 to 6:45 


Earthmoving 


March 17—South Bend Division 
Hotel LaSalle, dinner 6:45 p.m.; meet- 
ing 8:00 p.m. The New Studebaker 
V-8 Engine—SAE Past-President S 
W. Sparrow, vice-president in charge 
of engineering, Studebaker Corp 


Cincinnati—March 24 

Engineering Society Headquarters 
dinner 6:30 p.m. Students yearly 
meeting, they will select papers to be 
submitted. Prize will be awarded for 
the best selection 


Cleveland—March 10 


Elyria Country Club, 
p.m.; meeting 7:30 p.m 
Dexter S. Kimball, factory manager, 
Bendix-Westinghouse Automotive Aili 
Brake Co.; Whiting Williams, writer 
lecturer, consultant in industrial rela- 


dinner 6:30 
Speakers 


NATIONAL MEETINGS 


Meeting 


AERONAUTIC, AIRCRAFT ENGINEERING 
DISPLAY, and TECHNICAL AIR REVIEW 


SUMMER 
WEST COAST 


CENTENNIAL of ENGINEERING BANQUET 
TRACTOR and PRODUCTION FORUM 


AERONAUTIC, AIRCRAFT ENGINEERING 
DISPLAY, and PRODUCTION FORUM 


TRANSPORTATION 
DIESEL ENGINE 


FUELS AND LUBRICANTS 


Date Hotel 


April 21-24 Statler, New York City 


Ambassador and Ritz-Carlton, 
Atlantic City, N. ] 


Fairmont, San Francisco 


June 1-6 


Aug. 11-13 


Sept. 4 Hotel Knickerbocker, Chicago 


Sept. 8-11 Schroeder, Milwaukee 


Oct. 1-4 Statler, Los Angeles 


Oct William Penn, Pittsburgh 


Oct Chase, St Mo 


Louis 


Nov The Mayo, Tulsa 


tions. Tour through Bendix-Westing - 
house Plant from 3:30 to 5:30 p.m 


Colorado Group—March 19 
Location undetermined, dinner 6:30 
p.m.; meeting 8:00 p.m. Three stu- 
dent papers are to be presented at this 
meeting which is being sponsored by 
the University of Colorado Student 
Branch for the Colorado Group 


Dayton—March 11 

Hotel Van Cleve, dinner 7:00 p.m 
meeting 8:00 pm. The GM Experi- 
mental Car XP-300—C. A. Chayne 
vice-president in charge of engineering 
GMC. The XP-300 will be on display 


Detroit—March 24 


Rackham 
Bldg.., 
p.m 


Educational Memoria! 
dinner 6:30 p.m.; meeting 8:00 
Panel meeting on passenger ca 
styling. Panel members: Alex Tremu- 
lis, Kaiser-Frazer Corp.; Richard 
Baird, DeSoto Styling Studio; John 
Zimmerly, Ford Motor Co. Moderator 
Charles Phaneuf, Packard Motor Car 
Co. Harold Lance, Temprite Products 
Corp., will also speak 


Kansas City—March 27 

Dr. D. P. Barnard, 1952 SAE Presi- 
dent, will speak on Research—A Part- 
ner in Engineering. 


Metropolitan—April 3 

Brass Rail, dinner 6:30 p.m. Com- 
bustion Chamber Deposits will be dis- 
cussed by a representative of DuPont 
Cocktail Hour: 5:30 to 6:30 p.m 


Mid-Michigan—March 10 


Michigan State College Union, din- 


ner 6:30 p.m. Meeting 7:30 p.m 

Values of Aptitude Tests for Engineers 

and Industry—Dr. O. L. Crissey, GM 

Institute Dr. D. P. Barnard, 1952 

SAE President, will speak on Research 
A Partner in Engineering. 


Milwaukee—April 4 

Milwaukee Athletic Club, dinne: 
7:00 p.m.; meeting 8:00 pm. Some 
Recent Developments in the Applica- 
tion of Light Metals to the Highway 
Transportation Field—J. H. Dunn, as- 
sistant manager, development division 
Aluminum Co. of America 


Mcohawk-Hudson Group—March 12 
Circle Inn, dinner 6:30 p.m.; meeting 

8:00 p.m. Piston Rings—Arthur Bren- 

neke, chief engineer, Perfect Circle Co 


Montreal—March 19 

Hotel Mount Royal, dinner 6:45 p.m 
meeting 8:00 p.m. Research—A Part- 
ner in Engineering—Dr. D. P. Barnard, 
1952 SAE President 


New England—April | 


M.I.T., dinner 7:00 p.m.; dinner 8:00 
p.m. Power Steering, Its Development 
and Application—Francis W. Davis, 
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consulting engineer. Harry Stanton, 
automotive editor, Boston Globe, will 
also speak. Cocktail Hour sponsored 
by Bendix Products Division 


Oregon—March 21 
Hotel Washington, dinner 6:30 p.m 
meeting 8:00 p.m. Materials Handling 
speaker will be from Hyster Co 


Philadelphia—March 12 
Engineer’s Club, dinner 6:30 p.m.; 
meeting 7:45 p.m. The New Ford Six 
-V. G. Raviolo, chief engine engineer, 
Ford Motor Co. 


Pittsburgh—March 25 

Mellon Institute, dinner 6:30 p.m.; 
meeting 8:00 p.m. The New Ford Six 
Engine—V. G. Raviolo, chief engine 
engineer, Ford Motor Co 


St. Louis—March 11 

Hotel Gatesworth, dinner 7:00 p.m.; 
meeting 8:00 p.m. Transportation Ve- 
hicle for the Armed Forces—Col. J. E 
Engler, the Pentagon, Washington, 
D. C 


Southern California—March 13 
Rodger Young Auditorium, dinner 
6:30 p.m.; meeting 8:00 p.m Let's 
Build a Truck—R. C. Norrie, chief en- 
gineer, Kenworth Motor Truck Corp 


Southern New England—April 3 

Hartford Golf Club, dinner 6:45 p.m.; 
meeting 8:00 p.m. Unconventional En- 
gines—Reeves Morrison, head, analysis 
section research department, United 
Aircraft Corp. 


Texas—April 3 

Dr. D. P. Barnard, 1952 SAE Presi- 
dent, will speak on Research—A Part- 
ner in Engineering 


Virginia—March 24 

Hotel William Byrd, dinner 7:00 
p.m.; meeting 8:00 p.m. Development 
of Research in 2-Speed 1-Tandem Rear 
Axles—John Bartholomew, field engi- 
neer, Eaton Mfg. Co. Social hour 6:30 
p.m., cocktails 


Washington—March 18 

Hotel Burlington, dinner 7:00 p.m 
Transportation and Maintenance 
Speaker to be announced 


Western Michigan—March 3 

Hotel Occidental, dinner 6:30 p.m.; 
meeting 8:00 p.m. Research—A Part- 
ner in Engineering—Dr. D. P. Barnard, 
1952 SAE President. Cocktail hour 
sponsored by Sealed Power Corp. and 
Centrifugal Foundry Co. 


Wichita—March 28 

Hotel Lassen, dinner 6:30 p. m.; 
meeting 7:30 p.m. Research—aA Part- 
ner in Engineering—Dr. D. P. Barnard, 
1952 SAE President. 
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Facts and Opinions from SAE Journal 
of March, 1927 


The day is coming when the public will pre 

fer to fly in cabined airplanes,” said R. H 
DePew, jr. of Fairchild Flying Corp. “Such 
airplanes can be built so that passengers can 
get in easily and ride in comfort . . . com- 
panies that use cabined airplanes will get the 
business." — Discussion of Aeronautic Meeting 
paper by L. G. Meister, Buhl Aircraft Co 


A great controversy is going on regard- 
ing the relative merits of the all-steel 
body and the wooden body. Metal is 
unquestionably stronger ... but cost 
of tooling-up metal bodies is greater. 
Fabric bodies will undoubtedly come 
into limited use because of their light- 
ness.—T. J. Litle, Jr. of Marmon Motor 
Car Co., at Indiana Section Meeting 


The motor-vehicle manufacturer in search of 
a satisfactory air cleaner for use on his prod- 
uct should demand high efficiency and low re- 
striction. He should also check on such points 
as interference with proper functioning of the 
air cleaner, amount of attention it requires, 
behavior if neglected for a long time, number 
of moving parts, and the amount of space re 
quired for installation —A. H. Hoffman of the 
University of California in Northern Califor 
nia Section paper 


Except under unusual conditions, 
single-deck motorcoaches seating 25 to 
29 passengers cannot be operated with 
profit at the standard flat rate of fare 
on routes exceeding three miles.—R. 
N. Graham, Pennsylvania & Ohio 
Railways Co., in paper presented at 
Metropolitan Section Meeting 


“The two outstanding developments in 
passenger cars a year ago,” noted O. C 
Berry of Buick at an Indiana Section 
Meeting, “were the adoption of four- 
wheel brakes and balloon tires. The 
two that are at present commanding 
attention are the use of commercial 
four-speed transmissions and chro- 
mium-plating.” 


There is too great a tendency, W. |. Cun 
ningham of Harvard pointed out, to predict 
that railroads will take a minor place in trans 
portation in the not too distant future. Such 
a prediction runs counter to economic facts 
In the long run, the form of transportation 
will survive that has the lowest economic cost 
for the service rendered.—Iin Transportation 
and Service banquet address. 


One of the most serious problems in connec 
tion with detonation is that of accurately com- 
paring the detonation characteristics of dif 
ferent fuels. Future work should be directed 
toward the development of a standard and 
reproducible method of testing and rating 
anti-knock fuels—From a Research Subcom- 
mittee Report 


There is a growing demand for solid 
tires with a non-skid tread-pattern 
for long-distance hauling, noted L. W 
Fox of Firestone Tire & Rubber Co. in 
a Transportation and Service Meeting 
paper. This design affords more trac- 
tion and less skidding than the con- 
tinuous-tread type .. . but at a sacri- 
fice of some mileage 


Investigations of the causes of machine-tool 
failures in the plants of the Studebaker Corp 
showed the three major causes, in their order 
of importance, to be (1) lack of lubrication 
(2) overloading the machines and careless 
ness, and (3) poor design and construction. — 
E. R. Stoddard of Studebaker Corp. of America 
in a Production Meeting paper 


“No designer,” noted SAE President 
J. H. Hunt, “can be successful without 
the ability to see where research is in- 
dicated and without a disposition to 
use research facilities to the most ef- 
ficient degree. No research man can 
be useful in automotive work who does 
not realize ... the limitations under 
which the designer has to work.”— 
From address to a Student Conference 
sponsored by the Metropolitan Section 





TECHNICAL 


COMMITTEE 


Progress 


Recommended Practice 


For Gear Lubes Revised 


MAJOR revision in the SAE Recom- 

mended Practice on Transmission 
and Axle-Lubricant Classifications has 
been approved by the SAE Technical 
Board. Aimed at reducing service dif- 
ficulties with gear shifting and lubri- 
cant channeling at low temperatures, 
this revision includes (1) the estab- 
lishment of a new SAE 75 grade, and 
(2) changes in the “channeling in 
service” requirements for SAE 90 and 
in the viscosity limits for SAE 80 and 
SAE 90. 

The new SAE 75 grade has been de- 
signed to take care of extremely low 
temperature service in general, below 
- 10 F—conditions which SAE 80 grade 
lubricants, as normally made, are not 
intended to meet. The maximum vis- 
cosity at 0 F for SAE 75 is 15,000 SUS. 

Use of this new SAE 75 grade obvi- 
ates the need for diluting the heavier 
gear tubricants in cold weather—a 
practice which reduces the lubricating 
value of the diluted product when ad- 
ditives are present because their con- 
centration is reduced by the diluent. 


The same figure, 15,000 SUS at zero 
becomes the new minimum for SAE 80. 
This limit, however, may be waived if 
the viscosity at 210 F is not less than 
48 SUS. A lubricant having a zero vis- 
cosity of less than 15,000 SUS and 48 
SUS, or over, at 210 F, therefore, may 
be designated SAE 80-75. It is be- 
lieved that this provision of the new 
classification will encourage the devel- 
opment of lubricants which have a 
wider range of usefulness and permit 
a reduction in the number of grades 
marketed. 

Because load carrying ability may 
be lost in varying degrees with de- 
creasing viscosity a minimum limit of 
40 SUS at 210 F has been set for gear 
lubricants in the revised classification. 

In the case of SAE 90, the classifica- 
tion temperature has been changed 
from 130 F to 210 F, and new viscosity 
limits have been established. These are 
now 75 SUS minimum, and 120 SUS 
maximum. However, this maximum 
may be waived if the viscosity at zero 
is not greater than 750,000 SUS 
(Field experience has indicated that 
lubricants with viscosities above 750,- 
000 SUS at the starting temperature 
may cause undesirable resistance to 
gear motion during the starting and 
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warm-up interval.) The “channel in 
service” temperature for SAE 90 has 
been lowered to - 10 F. 

No change was made in the limits 
for SAE 140 or SAE 250. 

Prepared by a panel of Subcom- 
mittee A on Transmission and Axle 
Lubricants of the SAE Fuels and 
Lubricants Technical Committee, this 
revision of the Recommended Practice 
will appear in the 1952 SAE Hand- 
book. Serving on this Panel were A. 
L. Clayden, Sun Oil; C. M. Heinen, 
Chrysler; H. L. Hemmingway, Pure 
Oil; W. S. James, Fram; F. I. L. Law- 
rence, Kendall Refining; and Chair- 
man G. A. Round, Socony-Vacuum 
Oil. W. A. Wright of Sun Oil as- 
sisted in the work of the Panel 


New Standards 
Of TPHLF Committee 


EW standards and revisions of exist- 

img standards recently issued by the 
SAE Tube, Pipe, Hose, and Lubrication 
Fittings Committee and approved by 
the SAE Technical Board include the 
following: 

1. Standard for Steel Tubing, Single- 
Wall Construction. 

2. Standard for Steel Tubing, Dou- 
ble-Wall Construction. 

3. Hose and Fittings Standard. 

4. Revision of Inverted Flare-Type 
Nut Standard (Table 7) in the Auto- 
motive Tube Fittings Standard. 

No. 1 covers single-wall steel tubing 
used for automotive and other similar 
purposes, made from a single strip of 
steel into a tubular form, the edges of 
which are butt welded together. The 
tubing shall be annealed after welding 
and the bead removed from the out- 
side, to produce tubing of required 
strength, smooth and round. 

No. 2 covers double-wall steel tubing 
used for automotive and other similar 
purposes, made from a single or double 
strip of steel into the form of a double- 
wall tubing and the seams are copper 
brazed in a controlled atmosphere 
The brazing shall be uniform, with no 
evidence of a bead on either the inside 
or outside 

No. 3 was developed by a CIMTC 
subcommittee and reviewed by the 
Tube, Pipe, Hose, and Lubrication Fit- 
tings Committee, the Joint SAE-ASTM 
Technical Committee on Rubber, and 
the SAE Nonmetallic Materials Com- 
mittee. 

The revisions to No. 4 are to con- 
serve critical materials. 

Chairman of this committee is now 
G. A. Rea, Heil Co., who is taking the 
place of retiring chairman C. G. Davey, 
AC Spark-Plug Division, GMC. New 
Technical Board Sponsor is A. F 
Meyer, Jr., also of the Heil Co. 
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New Format for 
Screw Thread Tables 


HE SAE Screw Threads Committee is 

planning a new format in which the 
screw threads of each diameter-pitch 
combination will be grouped together. 
It is expected that this tabulation will 
be included in the 1953 SAE Handbook. 

This method of tabulation is ex- 
pected to be much handier for the user, 
who is primarily interested in diame- 
ter-pitch combinations, which he will 
be able to see at a glance. With the 
present tables, it is necessary to look at 
half a dozen and more different tables 
to get all this information. 


Reorganization of 
Helicopter Committee 


ELICOPTER Committee S-2 of the 

SAE Special Aircraft Projects Divi- 
sion of the SAE Aeronautics committee 
has been reorganized as a steering 
committee, with most of its projects 
being carried out by subcommittees. 
It will also use the services of other 
recognized committees in the establish- 
ment of standards, specifications, and 
recommended practices for mechanical 
components of helicopters. 

This reorganization was effected at 
the request of Arthur Nutt, chairman 
of the Special Projects Division. 

J. P. Perry, Eastern Rotorcraft Corp., 
was reelected chairman of the commit- 
tee. Other members are: L. L. Doug- 
las, Piasecki Helicopter Corp.; M. E. 
Gluhareff, Sikorsky Aircraft; B. Kelley, 
Bell Aircraft Co.; R. Osborn, McDon- 
nell Aircraft Corp.; Frank Piasecki, 
Piasecki Helicopter Corp.; R. H. 
Prewitt, Prewitt Aircraft Co.; Wayne 
Wiesner, Hiller Helicopters; M. Wachs, 
Sikorsky Aircraft; and J. O. Emmer- 
son, Kaman Aircraft. 


New Standard 
For Bolts and Nuts 


PROPOSED American Standard on 

“Square and Hexagon Bolts and 
Nuts” has been approved by its spon- 
soring societies, the SAE and the Amer- 
ican Society of Mechanical Engineers. 
It is now before the American Stand- 
ards Association for adoption as an 
American Standard. Previously, it had 
been approved by the ASA Sectional 
Committee B18 on Dimensional Stand- 
ardization of Bolts, Nuts, Rivets, 
Screws, and Similar Fasteners. 

The new standard has been devel- 
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oped by B18 as an outgrowth of the 
British-Canadian-American conference 
held in New York in June, 1950 to 
start working out unified standards for 
the three countries. This and later 
conferences resulted in agreement on 
unified standards for certain hexagon 
bolts and nuts, so that they are com- 
pletely interchangeable. 

In the standard, dimensions of hexa- 
gon products that are “unified” are 
shown in bold face, even though it was 
agreed that individual countries might 
establish tolerances within the limits 
given to govern local manufacture of 
the products, provided the acceptance 
limits established for the unified prod- 
ucts are not reduced. 

Other items in the same tables are 
based on formulas that have been ac- 
cepted and published by the British for 
sizes outside the range listed in their 
standard. 

SAE representatives on the ASA Sec- 
tional Committee B18 are: W. L. Barth, 
GMC; R. R. Burkhalter, Spicer Mfg. 
Division, Dana Corp.; R. G. Cum- 
mings, Ford Motor Co.; H. A. Marchant 
(deceased), Chrysler Corp.; and K. G. 
Roth, Mack Mfg. Corp. 


Jet Ignition Systems 


Studied by New Group 


NEW SAE Subcommittee has trained 
its sights on improving aircraft gas 
turbine, ramjet, and rocket engine 
ignition systems. The recently organ- 
ized Aircraft Gas Turbine, Ram-Jet, 
and Rocket Engine Ignition Subcom- 
mittee is working on a number of proj- 
ects aimed ultimately at standardizing 
and improving the operation of com- 
ponent parts in these systems. 

One of the items being considered 
by this Ignition Research Committee 
group is the problem of extending the 
temperature range of ignition cable 
used in both high and low tension 
ignition systems. The fact that de- 
signers are calling for cable that will 
withstand 600 F, together with the 
extreme environmental conditions in 
which any one system can be used, 
keynote the need for work in this field. 

Still another project is the possible 
standardization of mountings for ig- 
niters. This was emphasized by the 
discussion at one meeting of the Sub- 
committee where it became evident 
that no less than 12 different types of 
units are being used by three engine 
manufacturers. While it is realized 
that standardization can not be done 
overnight, the Subcommittee feels that 
at least a catalogue of existing units 
would be a definite help—and one is 
being prepared. Such a catalogue, it 
is pointed out, would show designers 
what styles of equipment are already 


Appcinted to Aero Committee 


Donald M. McGrath has been appointed to 
membership on the SAE Aeronautics Committee 
Chairman W. C. Lawrence has announced. Mc- 
Grath is with Bendix Aviation Corp., Utica Divi 
sion, at Utica, N. Y. 
Donald “Truly” Warner had resigned from the 
committee shortly before his death in February 
McGrath's appointment brings the committee 
membership to full quota again 


being used and might help to eliminate 
possible new designs. 

A third subject of interest to the 
Subcommittee is the possible stand- 
ardization of harness fittings for use 
with both jet engine igniter plugs and 
reciprocating engine spark plugs. 

Chairman of this Subcommittee is 
J. V. McNulty of General Laboratory 
Associates. Serving with McNulty on 
the Subcommittee are W. A. Bychin- 
sky, AC Spark Plug Division—General 
Motors; W. J. Carry, B. G. Corp; F 
A. Coss, Reaction Motors; J. H. Dower, 
General Electric; S. E. Gregoire, Ben- 
dix—Scintilla Magneto Division; K. W. 
Jay, A. V. Roe Canada; J. C. Johnson, 
Pratt & Whitney; C. J. Nolin, Auburn 
Spark Plug; John Phillips, Titeflex; 
F. P. Seitz, Allison Division—General 
Motors; H. L. Bansback, Westing- 
house; Lt. Com. P. B. Bass, Jr., Bu- 
reau of Aeronautics—Navy Dept.; A 
Constantino, Wright Aeronautical; J. 
Goerlitz, Air Materiel Command; and 
T. T. Neill, N.A.C.A. 


J. P. Perry, chair 
man of Helicopter 
Committee $-2 





New Changes in SAE Standards. . . 


The SAE Technical Board has approved for publication in the 
1952 SAE Handbook. . 


HYDRAULIC POWER PUMPS—A new SAE Standard for Hydraulic 
Power Pumps, the aim of which is to match mounting flanges and 
shafts that are compatible with pump horsepower output, and to 
establish port area to flow relationship. This Standard—prepared 
by Subcommittee IV of the SAE Construction and Industrial Ma- 
chinery Technical Committee—is intended primarily for power trans- 
mission pumps on construction and industrial machinery. 


NEW BRAKE BOLT DESIGN—A revision in the SAE Standard for 
Brake Linings, Rivets, and Bolts, developed by Subcommittee II on 
Brake Linings of the SAE Brake Committee. Design of the standard 
bolt for brake blocks has been changed from an entirely threaded 
shank to one with 4 in. of unthreaded shank. 


INDUSTRIAL TRACTORS—A revision in the SAE Standard for 
Rear Power Take-Off and Mounting Face for Industrial (Track- 
Type) Tractors. This revision expands the Standard to include 
standard dimensions for the Class I, Group 1, 2, and 3, lower horse- 
power tractors. Also one drawing will replace the several drawings 
now in the Standard. Subcommittee I of the SAE Construction and 
Industrial Machinery Technical Committee worked out the revision 


TORQUE CONVERTER-FLUID COUPLING FLUIDS—An SAE Gen- 
eral Information Report on “Fluids for Hydraulic Torque Converters 
and Fluid Couplings.” ‘(See SAE Journal, Oct., 1951, page 81, for 
report in full.) It is believed that this information, compiled by the 
SAE F&L Subcommittee on Fluids for Fluid Couplings and Torque 
Converters, will be of interest not only to users of fluid couplings and 
torque converters, but more especially to those who are working on 
new designs involving these units 


DISTRIBUTOR MOUNTINGS—A revision of the title of the SAE 
Standard “Distributor and Vertical Magneto Mountings” to “Distri- 
butor Mountings.” This change was recommended by an SAE Elec- 
trical Equipment Committee subcommittee because current magneto 
mountings no longer conform to this standard 


BRAKE DEFINITIONS-NOMENCLATURE—A new SAE Recom- 
mended Practice on Automotive Brake Definitions and Nomenclature 
which includes definitions of the major components of hydraulic-, 
air-, electric-, and vacuum-actuated brake systems. Nomenclature 
has been carefully chosen to include terms acceptable for legal use 
and agrees substantially with manufacturing practice. Subcom- 
mittee V on Nomenclature of the SAE Brake Committee developed 
this Recommended Practice 


TURN SIGNAL UNITS—Revision of the SAE Recommended Practice 
for Turn Signal Units to require 

1. “A red lens on the rear of double-face Class A. Type I units to 
avoid excessive glare to the driver of the vehicle.” 

2. “A double-faced unit, when subjected to external light rays from 
either in front or behind, at any and all angles, should not give the 
appearance of being in operation.” 

3. “The turn signal indicator, if of visible type, shall consist of one 
or two bright green lights, with minimum area of each equivalent to 
a 3/16-in. diameter circle, flashing at a rate not less than 60 or more 
than 120 times a minute and plainly visible to all heights of drivers 
when driving in bright sunlight.” 

The revisions are the work of the SAE Lighting Committee 


LICENSE PLATE LAMPS—A revision in the SAE Recommended 
Practice for License Plate Lamps substituting “The light from the 
license plate lamp should be uncolored” for “The license plate lamp 
should be white.” This change was initiated by the SAE Lighting 
Committee 


instrument Panel Group 
Defines Scope, Program 


CCEPTANCE of a Task Group report 

defining its scope and program 
marked the recent meeting of the In- 
strument Panel Grouping Subcommit- 
tee of the SAE Truck and Bus Tech- 
nical Committee. 

It has been decided that the Sub- 
committe should confine its standardi- 
zation work to the instruments and 
controls used in highway type com- 
mercial vehicles. 

At present the group is preparing a 
list of the primary (those which affect 
safety and continued safe operation) 
and secondary instruments and con- 
trols used in gasoline-, diesel-, and 
LP gas-driven vehicles. Later projects 
call for considering such items as type 
size, and placement of these instru- 
ment panel components. 

Serving on this T&B Subcommittee 
with Chairman E. P. Gohn of Atlantic 
Refining are Julius Gaussoin, Silver 
Eagle; M. C. Horine, Mack; B. F 
Jones, Autocar; M. E. Nuttila, Cities 
Service; W. A. Taussig, Burlington 
Truck Lines; G. W. Johnson, Bowman 
Dairy; R. C. Norrie, Kenworth; E. S 
Ross, Peterbuilt Motors; J. L. S. Snead 
Jr., Consolidated Freightways; and H 
L. Willett, Jr., Willett 


CRC Releases 
Fifteen Reports 


HE following Coordinating Research 

Council reports have been released 
for distribution and are available from 
SAE Special Publications Department 
29 West 39th Street, New York 18, N. Y 
(This is a complete list of CRC reports 
released since publication of the listing 
of CRC reports on p. 93 of the March 
1950, SAE Journal.) 


DIESEL FUELS 


CRC-246—Effect of Sulfur in Diese) 
Fuels on Engine Operation in the 
Laboratory (8/1/49) Price: $2.00 to 
SAE members; $4.00 to nonmembers 


AVIATION FUELS 
Vapor Lock 
CRC-247—Recommendation for Fuel 
System Design for Personal Aircraft 
with Regard to Vapor Lock (12/49) 


Price: $.50 to SAE members; $1.00 
to nonmembers 


MOTOR FUELS 
Sulfur 


CRC-248—Sulfur in Motor Gasoline 
(2/50) Price: $3.00 to SAE members 
$6.00 to nonmembers 

CRC-249—Report on Effect of Fuel 
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Sulfur Content on Engine Wear 
and Corrosion in Laboratory Dyna- 
mometer Tests (6/7/48) Price: $2.00 
to SAE members; $4.00 to non- 
members 


DIESEL FUELS 


CRC-250—Constant Volume Combus- 
tion of Diesel Fuels (1/50) Price: 
$1.00 to SAE members; $2.00 to non- 
members 


MOTOR FUELS 


Detonation 


CRC-252—Analysis of 1948 Road Rat- 
ing Exchange Data (8/4/49) Price 
$1.50 to SAE members; $3.00 to non- 
members 

CRC-253—Octane Number Require- 
ment Survey, 1949 (2/50) Price: 
$2.00 to SAE members; $4.00 to non- 
members 

CRC-254—Analysis of Road Rating 
Exchange Data 1949 (5/50) Price: 
$1.50 to SAE members; $3.00 to non- 
members 


MOTOR FUELS 


Engine Varnish and Sludge, Sulfur 
CRC-256—Laboratory Bench Tests of 
Sulfur in Motor Gasoline Field Test 


Fuels (2/50) Price: $1.50 to SAE 
members; $3.00 to nonmembers 


MOTOR FUELS and 
LUBRICANTS 


Engine Varnish and Sludge, Sulfur, and 
Engine Oils, Motor 


CRC-257—Laboratory Engine Tests of 
Sulfur in Motor Gasoline Field Test 
Fuels (1/50) Price: $2.00 to SAE 
members; $4.00 to nonmembers 


DIESEL FUELS 


CRC-258—Combustion Characteristics 
of Selected Diesel Fuels (9/50) 
Price: $.50 to SAE members; $1.00 to 
nonmembers 


MOTOR FUELS 


Detonation 


CRC-259—Road Rating Techniques 
(1/51) Price: $2.00 to SAE members 
$4.00 to nonmembers 


LUBRICANTS 


Power Transmission Fluids 


CRC-260—The Interrelationship of 
Power Transmission Units and Their 
Fluids (7/51) Price: $50 to SAE 
members; $1.00 to nonmembers 


MOTOR FUELS 


Detonation—Full-Scale 


CRC-261—Severity Reference Fuels 
(9/50) Price: $.75 to SAE members; 
$1.50 to nonmembers 


no longer available 
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.. . New Changes in SAE Standards 


The SAE Technical Board has approved for publication in the 1952 
SAE Handbook 


SHOT PEENING TESTING—A new SAE Standard Test Strip, 
Holder, and Gage for Shot Peening and an SAE Recommended Prac- 
tice for Using Standard Test Strip. The standard is based on the 
fact that: “If a flat piece of steel is clamped to a solid block and 
exposed to a blast of shot, it will be curved upon removal from the 
block. The curvature will be convex on the peened side. The extent 
of this curvature on a standard sample serves as a means of measure- 
ment of the blast. The degree of curvature depends upon the proper- 
ties of the blast, the properties of the test strip, and the nature of 
exposure to the blast.”” Besides specifications for the test strip and 
holding fixtures and gage, the standard contains a method of desig- 
nating measured intensity. The recommended practice contains two 
test methods. Both documents were prepared by Division XX—Shot 
Peening of the SAE Iron and Steel Technical Committee 


ELASTOMERIC COMPOUNDS FOR ENGINE MOUNTS—A new 
SAE Recommended Practice for Classification of Elastomeric Com- 
pounds for Automotive Resilient Mountings. ‘This classification de- 
scribes the fundamental properties of basic compositions which may 
be useful in designing finished mountings.” It was developed by the 
SAE-ASTM Technical Committee on Automotive Rubber and ap- 
proved by the SAE Non-Metallic Materials Committee 


SURFACE FINISH—A revision replacing the machined SAE maste) 
surfaces with plated precision reference specimens as the reference 
for calibrating surface roughness. The revision was approved by the 
SAE Surface Finish Committee 


EMERGENCY LANTERNS—A revision of the SAE Recommended 
Practice for Electric Emergency Lanterns inserting ‘“self-powered’’ 
into the definition The SAE Lighting Committee proposed the 
change 


HEADLIGHT SWITCHING—A revision to the SAE Recommended 
Practice on Headlight Switching. The note referring to the colored 
jewel light is deleted, and added to the last paragraph of the recom- 
mended practice is the sentence “The high beam indicator for head- 
lights shall consist of a red light, with minimum area equivalent to 
that of a 3/16-in. diameter circle, plainly visible to drivers of all 
heights under all normal driving conditions when headlights are re- 
quired.” This change has been developed by the Headlight Technical 
Committee of the Automobile Manufacturers Association and ap 
proved by the SAE Lighting Committee 


SCRAPER CUTTING EDGES—An SAE Standard for a Scraper Cut- 
ting Edge prepared by Subcommittee VIII of the SAE CIMTC. This 
Standard treats only with bolt spacing and bolt sizes—widths and 
sections remain optional. 


BOLT, NUT PHYSICALS—A revision of the SAE Standard for Bolts, 
Capscrews, Studs, and Nuts consists of 

1. adding Grade 0, Bolts Without Physical Requirements. 

2. adding Grade 8, Medium-Carbon Alloy Steel, Quenched-and- 
lempered, High-Strength Bolts 

3. discontinuing Grade 4, Medium-Carbon, Cold-Worked Studs 

4. designating Grade 7 as high-strength bolts 

The tension test, wedge test, and yield-strength test have been 
elaborated. New illustrations show tension-test specimens and wedge 
test details. The revision was prepared by Division XXIX of the SAE 
Iron and Steel Technical Committee 


MAGNETO MOUNTINGS—A revision to the SAE Standard on Mag- 
neto Mountings provides for several detail dimensional changes in 
the flange mounting and cancels the general purpose magneto mount- 
ings which formerly constituted the rest of the standard. The revi- 
sion was developed by a subcommittee of the SAE Electrical Equip- 
ment Committee 





P. A. COLLINS has been named executive assist- 
ant chief engineer of GMC Chevrolet Motor 
Division. Collins, who joined Chevrolet in 1934 
as experimental engineer, has been assistant 
chief engineer since 1949 


C. E. MURRAY has been elected president of the 
Willard Storage Battery Co., Cleveland, Ohio 
He succeeds 8S. W. ROLPH, who continues as a 
member of the Board of directors. Murray, who 
was formerly executive vice-president of Willard 
has been with the company since 1910 


REX A. TERRY has been appointed general 
manager of Creative Industries of Detroit. For 
the past 17 years, Terry has been associated with 
Chrysler Corp. in the commercial car engineering 
division, serving in various capacities from de- 
signer to assistant chief engineer of the division 
in charge of body design. He was SAE vice- 
president representing Body Activity in 1950 


MICHAEL C. TURKISH has been named chief 
engineer of the coil spring department of the 
spring division, Eaton Mfg. Co., Detroit. Turkish 
joined Eaton in 1938 as a designer and mathe- 
matician in the Detroit engineering laboratory, 
and during World War II worked on special 
projects connected with sodium-cooled aircraft 
valves for Eaton’s valve division. He has most 
recently been at the engineering laboratory en- 
gaged in development work on hydraulic lifters 
and turbine blades. 


G. L. RUNKLE has been named vice-president in 
charge of engineering of Superior Coach Corp., 
Lima, Ohio. For the past 5 years, Runkle has 
served as the company’s chief engineer. His 
new post puts him in charge of Superior’s engi- 
neering and tooling division in Lima and 
Kosciusko, Miss 


WILLIAM T. TAYLOR has been appointed gen- 
eral sales manager of Tinnerman Products, Inc., 
Cleveland, Ohio. Taylor, who was formerly di- 
rector of engineering and assistant to the vice- 
president, joined the company as a salesman in 
1945 


About 


E. J. PREMO and C. W. FRED- 
ERICK have been named assistant 
chief engineers of GMC Chevrolet 
Motor Division. Premo, who joined 
Chevrolet in 1935, will have charge 
of design engineering. Frederick will 
be in charge of experimental and pro- 
duction engineering. He has been 
with Chevrolet since 1932, and prior 
to that was with General Motors Re- 
search Laboratory. 

Premo will be succeeded as chassis 
design engineer in charge of body and 
pressed metal design by W. T. BUR- 
WELL. Burwell was previously motor 
engineer for Chevrolet. E. J. LUX- 
MOORE succeeds Frederick as body 
design engineer in charge of chassis 
design. He was formerly passenger 
car body engineer. 


W. G. LUNDQUIST, who was chief 
engineer of Wright Aeronautical Corp., 
a division of Curtiss-Wright Corp., 
Wood-Ridge, N. J., is now vice-presi- 
dent of Wright Aeronautical. Lund- 
quist is a member of the SAE Techni- 
cal Board. 


W. E. BURNETT has been appointed 
Ford passenger car engineer, and P. H. 
PRETZ has been named vehicles test- 
ing engineer on the engineering staff 
of Ford Motor Co. HAROLD T. 
YOUNGREN, vice-president of engi- 
neering, has announced. Burnett was 
formerly assistant Ford passenger car 
engineer; Pretz was assistant Lincoln- 
Mercury passenger car engineer. Both 
joined Ford’s engineering staff in 1946 


MILO M. DEAN has been named di- 
rector of engineering of Raymond 
Loewy Associates, Chicago, Ill. Dean 
was previously chief engineer of Grey- 
hound Corp. in Chicago. 


DAVID T. AYERS, JR., is now chief 
engineer of the power brake research 
and development section of Kelsey- 
Hayes Wheel Co., Detroit. Ayers was 
previously chief engineer of Automatic 
Shifters, Inc., Richmond, Va. 
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ROBERT J. MINSHALL is now 
president and general manager of 
Marvel-Schebler Products Division of 
Borg-Warner Corp. at Decatur, Ill 
Minshall, who is also president of 
Borg-Warner’s Pesco Products Divi- 
sion at Bedford, Ohio, and Wooster Di- 
vision, at Wooster, Ohio, became presi- 
dent of Marvel-Schebler on the 
retirement of S. W. GRAY from that 
post. Gray joined Wheeler-Schebler 
Carburetor Co. as project engineer in 
1923, and was assistant chief engineer 
of that company when it merged with 
Marvel Carburetor Co. in 1928 to be- 
come Marvel-Schebler Division of 
Borg-Warner 


A. W. LAIRD has been elected vice- 
president in charge of the hydraulic 
division of New York Air Brake Co. of 
Watertown, N.Y. Laird was previously 
assistant to the president of the com- 
pany in New York. 


KENNETH C. ATKIN is now chief 
engineer of Gerity-Michigan Corp. 
Adrian, Mich. He was formerly chief 
engineer for Clarke Sanding Machine 
Co. in Muskegon, Mich. 


M. B. TERRY has been appointed 
executive vice-president of American 
Brakeblok Division, American Brake 
Shoe Co. He had been vice-president 
in charge of sales for the division since 
1949, and joined the company in 1943. 


GEORGE E. BOCK has resigned 
from the position of chief engineer, re- 
search department, of Whiting Corp., 
Harvey, Ill., to become assistant chief 
engineer in charge of new products of 
the road equipment division of Pull- 
man-Standard Car Mfg. Co. in Chi- 
cago 


ADOLPH F. KLINGNER has retired 
from the post of chief engineer and 
general superintendent of the automo- 
tive division of Thomas A. Edison, Inc., 
Bethlehem, Pa., and has taken up resi- 
dence in Sarasota, Fla. 
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RAYMOND D. KELLY, superintend- 
ent of technical development of United 
Air Lines, Inc., and R. L. McBRIEN, 
development engineer for the airline 
have moved their offices from Denver, 
Colo., to San Francisco as the result 
of organizational changes designed to 
integrate more closely the work of 
United’s engineering and maintenance 
departments. They join J. A. HER- 
LIHY, vice-president of engineering 
and maintenance, and F. F. DAVIS, 
assistant to the vice-president, who 
made the move earlier. 


BERNARD M. STURGIS has been 
named head of the combustion and 
scavenging research division of E. I. 
du Pont de Nemours and Co., Wil- 
mington, Del. In his new post Sturgis 


will direct study of the mechanism of 
combustion of fuels and the elimina- 
tion of combustion chamber deposits. 
He was formerly head of the petro- 
leum chemical research division at the 
company’s Jackson laboratory. 


HENRY C. TRICH is now president 
of Western Gravity Casting Co. and 
general manager of the valve division 
of Proof Industries Corp., in Los An- 
geles, Calif. 


FRED W. CEDARLEAF is now as- 
sistant to the works manager of the 
Ingersoll Products Division of Borg- 
Warner Corp., Kalamazoo, Mich. He 
will have responsibility for the engi- 
neering and development of new de- 
fense projects. Cedarleaf has been di- 
rector of engineering of the landing 
vehicle tracked section for Ingersoll for 
the past year, and prior to that was 
assistant to the president of Borg- 
Warner Corp. 


T. E. SWANN has been promoted to 
supervisor of technical specifications 
and standards for Ford Motor Co. of 
Canada, Ltd., in Windsor, Ont. Swann 
was previously service organizer for 
the company. 


ALFRED SCOTT of Reo Motors, Inc., recently 
sailed on the Queen Mary to take up new duties 
as Reo’s technical adviser to the U.S. Army in 
the European Theater of Operations. Prior to 
joining Reo, Scott was an automotive adviser 
for Army Field Forces Board No. 2, Fort Knox, 
Ky. A native of Dorset, England, he was at 
one time technical automotive adviser to the 
Czechoslovakian Army. 


JACK P. PEDERSEN has been named vice-presi- 
dent of Clinton Machine Co., Inc., Clinton, Mich. 
Pedersen, who has been manager of the com- 
pany’s Warner Division for the past two years, 
becomes vice-president in charge of the Warner 
and Clinton Divisions. 


WILLIAM HARRIGAN of the William Harrigan 
Co. of Rutherford, N. J., is in Europe in the ca- 
pacity of technical expert to Yugoslavia for the 
United Nations. During his stay there, he will 
also visit Germany, Switzerland, Greece, Italy 
and France. During 1951, Harrigan was engaged 
in reorganizing and coordinating various agencies 
of the Defense Department’s Munitions Board 
He expects to return home in about two months. 





SAE Members Among Founders of Crenlo, Inc. 


John C. Enblom Wilfred W. Lowther 


RALPH R. TEETOR, president of 
Perfect Circle Corp., has announced 
that Perfect Circle has signed con- 
tracts with the stockholders of the 
Centrifugal Foundry Co., Muskegon, 
Mich., for the purchase of their entire 
stock holdings on or before March 31 
Both companies are engaged in the 
production of centrifugal castings for 
the manufacture of high quality lin- 
ers 


MATHIAS KLEIN, who was for- 
merly chief production engineer for 
the propeller division of Curtiss- 
Wright Corp., has joined A. O. Smith 
Corp., Rochester, N.Y., as factory man- 
ager for the airframe components di- 
vision 


WILLIAM C. HEATH, chief design engineer of Solar Aircraft Co., was presented 


Three SAE members are among the organizers of Crenlo 


Inc., a new corporation in Rochester, Minn. 


JOHN C. 


ENBLOM is president and general manager of the new 


firm; WILFRED W. 


LOWTHER is vice-president in 


charge of engineering and sales; and STUART B. HAES- 


SLY is chief engineer. 
positions with Donaldson Co., 


All three formerly held the same 
Inc., in St. Paul, Minn 


Crenlo is currently producing cabs for crawler tractors 
road building equipment, material handling equipment 
and specialized industrial applications, and the company 


plans to introduce a line of heavy 


Stuart B. Haessly new design 


HARRY D. SMITH is now executive 
vice-president of Barrett Equipment 
Co. in St. Louis, Mo. Smith was pre- 
viously president of Globe Hoist Co., 
Philadelphia 


CHARLES H. CHATFIELD, secre- 
tary of United Aircraft Corp., was 
elected to the board of directors of the 
Manufacturers Aircraft Association at 
the Association’s annual meeting in 
New York on Jan. 29. ROBERT E. 
GROSS, president of Lockheed Air- 
craft Corp., J. H. KINDELBERGER, 
president of North American Aviation 
Inc., and JOHN A. SANBORN, general 
manager of the Manufacturers Aircraft 
Association, were re-elected vice-presi- 
dents of the Association 


duty air cleaners of 


ROBERT A. STRANAHAN, JR., 
vice-president of Champion Spark Plug 
Co., Toledo, Ohio, has taken on addi- 
tional duties as co-direcotr of Cham- 
pion’s sales department activities 


DAVID S. BURNETT has joined De 
troit Steel Products Co. as assistant 
manager of the spring division. Bur 
nett was formerly sales engineer for 
Eaton Mfg. Co 


JOHN R. QUINZIO is incorrectly 
listed in the 1952 SAE Roster as being 
associated with the J. E. Quirk Co 
Detroit. Quinzio is actually plant en- 
gineer for American District Steam 
Co., Inc., North Tonawanda, N. Y 


BERNARD A. JONES is now super- 
intendent of services for the informa- 
tion division of Ethyl Corporation's 
research laboratories, Detroit. Jones 
was previously operations manager of 
the information division 


H. W. ROYL has joined Sperry 
Gyroscope Co. of Canada, Ltd., as 
works manager. Royl was previously 
superintendent of maintenance with 
the Montreal Transportation Commis- 
sion 


GEORGE FEHLNER, superintendent 
of maintenance for Redifer Bus Sys- 
tem, Cleveland, Ohio, has been named 
vice-president of Shepard Bus Co., one 
of the affiliated Redifer organizations 
He continues as Redifer’s superintend- 
ent of maintenance 


JOHN D. BUCHANAN, formerly me- 
chanical engineer with the Armed 
Forces Security Agency in Washing 
ton, is now a design engineer with the 
Engineering & Research Corp., Rive: 
dale, Md 


William B. Kean, commanding general of the III 
Corps at Fort MacArthur, on Dec. 28. Heath was cited for “the patriotic service 
rendered to the Technical Industrial Intelligence Committee, Joint Chiefs of 
Staff, during World War II.” In 1945, Heath was loaned to the government by 
Solar as scientific consultant to follow closely after troops entering Germany and 
study enemy aircraft engine developments in Kassel, Leipzig, Dessau and Munich. 
Left to right: General Kean, Rear Admiral G. R. Henderson, USN, Heath, and 
Brigadier General R. H. Ridgely, Jr.. USMC 


with a citation by Maj. Gen 
LAWRENCE D. VOGT, who was lab- 


oratory engineer for the Autocar Co 
Ardmore, Pa., is now project engineer 
in the automotive division at Aberdeen 
Proving Ground, Md He is working 
on tests of the new Army 5-ton, 6° 6 
tactical trucks of the M41 series 
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CLIFFORD E. WILLIS is now with 
National Water Lift Co., Kalamazoo, 
Mich., as manager of sales and product 
engineering. He was formerly chief 
engineer for Lear, Inc., Grand Rapids, 
Mich. 


C. GORDON STEWART has re- 
signed from Canadian Car and Foun- 
dry Co., Ltd., to start Stewart Engi- 
neering, Ltd., in Vancouver, B. C 
Stewart is president of the new firm 


THOMAS B. RHINES has been 
named assistant chief engineer of 
Hamilton Standard Division of United 
Aircraft Corp., East Hartford, Conn 
Rhines has been chief development en- 
rineer since 1944. He joined the Divi- 
sion in 1939, after seven years with 
United Aircraft 


ROBERT W. SUTTON has been pro- 
moted to assistant chief engineer of 
the automotive carburetor engineering 
department of Eclipse Machine Divi- 
sion, Bendix Aviation Corp., Elmira 
N. Y. Sutton, who joined Bendix in 
1935, was formerly test engineer on 
light aircraft carburetor development 
at Bendix Products Division in South 
Bend, Ind 


P. B. MARTIN, who retired last 
year, was guest of honor at SAE Wil- 
liamsport Group’s December 3 meet- 
ing, and left soon after that with his 
wife to spend a year in St. Petersburg, 
Fla Martin had been with the Ly- 
coming-Spencer Division of Avco Mfg 
Co. since 1925, and at the time of his 
retirement was project engineer on 
reared engines He was active on sev- 
eral SAE aeronautical committees 


GEORGE E. ROWBOTHAM has 
been promoted to technical assistant 
of the design and standards depart- 
ment, manufacturing staff, Ford Motor 
Co Rowbotham was previously as- 
sistant section supervisor of the engi- 
neering standards, illustrations, and 
technical data section of the engineer 

staff 


HARRY C. DISHMAN has retired 
from the post of sales manager, equip- 
ment sales division, of Raybestos-Man- 
hattan, Inc., in Chicago, Ill. He will 
be succeeded by JACK E. COLE, who 
was formerly district manager of the 
Chicago district. F. M. MOYES, who 
was previously assistant to Cole, be- 
comes district manager. 


REBECCA H. SPARLING is now de- 
sign specialist in charge of metallurgy 
at Consolidated Vultee Aircraft Corp.., 
guided missile division, Pomona, Calif 
She was formerly staff engineer for 
the structures group of Northrop Air- 
craft, Inc. At Northrop, Mrs. Sparling 
was known as Rebecca H. Smith. She 
is a member of SAE’s Aircraft Activity 
Committee 


LEW J. GOGOL, who was body de- 
signer for Ford Motor Co., is now 
working in Ford’s engineering labora- 
tory. 


T. J. CARMICHAEL, administrative 
engineer at General Motors Proving 
Ground, Milford, Mich., and C. E 
Haley recently received awards from 
the Highway Research Board of the 
National Research Council, Washing- 
ton, D.C., for their joint paper, “A 
Study of Vehicle, Roadway, and Traf- 
fic Relationships by Means of Statis- 
tical Instruments.” Carmichael i 
chairman of the Highway Research 
Board’s committee on vehicle charac- 
teristics 


CHARLES J. STUCK has retired as 
manager of the E. S. Cowie Electric 
Co., Kansas City, Mo., and has moved 
to Douglas, Ariz. Stuck joined the 
company in 1910, and has been man- 
ager since 1942. 


WILLIAM 8S. POWELL is now vice- 
president in charge of engineering 
and sales of Laboratory Equipment 
Corp., Mooresville, Ind. Prior to join- 
ing the company Powell was an inde- 
pendent consulting engineer in On- 
tario, Canada. Powell was chairman 
of Indiana Section in 1947-48 


New Assignments at Redmond Co. 


New assignments for 
Co., Tnc., 


several SAE members at Redmond 
Owosso, Mich., have recently been announced 


JAMES J. GRIFFIN, who was formerly in charge of series 
motor sales in the eastern area, will now handle special 


accounts in the Detroit area 


LESLIE B. 


SMITH, who 


recently has been handling western area series moto! 
sales, is now assigned to the company’s service and re- 


placement market program. Before joining Redmond 2 


? 


years ago, Smith was assistant sales manager of Marvel 


Carburetor Division of Borg-Warner Corp. G. 


SCOTT 


SAMPLE, who comes to Redmond from Stewart-Warner 


Corp., is assigned to series motor sales in the eastern area 


of this country and Canada 
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James J. Griffin 


WILLIAM W. CARTER has joined 
Johnson Motor Lines, Inc., Charlotte, 
N. C., as director of safety and per- 
sonnel. He was previously director of 
industrial relations of Knaus Truck 
Line, Inc., Kansas City, Mo. 


VIRGIL L. ACKERMAN has been 
promoted to acting district engineer of 
Pan American Pipe Line in Mineola, 
Texas. He was previously mechanical 
engineer for the company in Lyford, 
Texas 


GEORGE J. TZANTZOS is now an 
Air Force navigator in the 8th Air 
Rescue Squadron at Camp Carson, 
Colo. Before entering the Air Force, 
he was with Armour Research Foun- 
dation, Chicago, Ill 


JOHN W. MANSFIELD has joined 
Consolidated Vultee Aircraft Corp., 
San Diego, Calif., as test engineer 
Mansfield was formerly with Stude- 
baker Corp. in South Bend, Ind. 


JOHN T. NADOLNY, who was field 
service engineer for Le Roi Co. in Mil- 
waukee, Wis., is now experimental test 
engineer for Hall-Scott Motor Division 
of ACF-Brill Motors Co., Berkeley 
Calif 


ERIC A. MEYER is now export sales 
engineer for Worthington Pump and 
Machinery Co., Harrison, N. J. He was 
formerly experimental engineer for 
York Corp., York, Pa 


JOSEPH R, MARCHANT has joined 
Sterling Engineering and Mfg. Co., De- 
troit, as project engineer. He was pre- 
viously chief engineer of the furnace 
division of A. F. Holden Co. 


JAMES J. WILDER, who was re- 
search engineer for GMC Rocheste1 
Products Division, is now in the Air 
Force. Major Wilder is assistant chief 
quality control office, of the Main- 
tenance Engineering Division of Ai 
Materiel Command at Wright-Patter- 
son Base, Dayton, Ohio 


ow sy 


G. Scott Sample 


Leslie B. Smith 





New IAS Officers 


WELLWOOD E. BEALL has been elected president of the 
Institute of the Aeronatical Sciences for 1952. As vice- 
president in charge of engineering and sales for Boeing 
Airplane Co., Beall is responsible for the overall direction 


of design, testing and promotion of Boeing planes. 
SAE councilor for 


an 


He is 


1951-52. EDWARD H. HEINE- 


MANN, chief engineer, El Segundo division, Douglas Air- 
craft Co., has been elected a vice-president of the Insti- 
tute, and CHARLES H. COLVIN, consulting engineer of 


Wellwood E. Beall 


Morristown, N. J 


will be treasurer for 1952 





Leroy S. Grumman A. T. Colwell 
At the Honors Night Dinner of the 
Institute of the Aeronautical Sciences, 
held in New York City on Jan. 29, six 
SAE members were honored 
Honorary Fellowships, the highest 
grade of membership of the Institute, 
were conferred upon a Canadian and 
an American. LEROY 8. GRUMMAN 
chairman of the board of Grumman 
Aircraft Engineering Corp., was named 
American Honorary Fellow. Grumman 
has previously been the recipient of 
the Medal of Merit, presented to him 
by the late Secretary of the Navy 
James V. Forrestal, and the Daniel 
Guggenheim Memorial Medal. JOHN 
HAMILTON PARKIN was elected For- 
eign Honorary Fellow. Parkin, who is 
first director of the National Aero- 
nautical Establishment in Ottawa, 
Ont., was previously with the National 
Research Council and National Re- 
search Laboratories of Canada, and 
earlier initiated and taught the first 
undergraduate course in aeronautical 


EDWARD WEST, who was formerly 
in Detroit, is now with Lycoming- 
Spencer Division of Avco Mfg. Co. in 
Williamsport, Pa., as a member of 
Lycoming’s estimating group. 


HENRY E. 


ALQUIST 
Phillips Petroleum Co., 


has joined 
Bartlesville, 
Okla., as aviation technologist. Al- 
quist was formerly research scientist 
for the National Advisory Committee 
for Aeronautics in Washington, D. C. 


HORACE D. McCANN is now man- 
ager of Harlan Watkins Pontiac Sales 
and Service, Hagerstown, Ind. He was 
formerly assistant service manager of 
Perfect Circle Corp. in Hagerstown 
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Harold D. Hoekstra Edward H. Heinemann 


engineering given in Canada at the 
University of Toronto 

SAE Past President A. T. COLWELL 
was one of the three SAE members 
elected Fellows of the Institute. Colwell 
is vice-president of Thompson Prod- 
ucts, Inc. Others were ROBERT R. 
DEXTER, secretary of the Institute 
of the Aeronautical Sciences, and 
HAROLD D. HOEKSTRA. Hoekstra, 
assistant director for prototype aircraft 
development of the office of aviation 
safety of the Civil Aeronautics Admin- 
istration, was SAE vice-president rep- 
resenting Aircraft Activity in 1950. 

EDWARD H. HEINEMANN, chief 
engineer at the El Segundo, Cailif., 
division of Douglas Aircraft Co., was 
presented with the Sylvanus Reed 
Award for 1951 for his contributions to 
the design and development of experi- 
mental aircraft for investigating tran- 
sonic and supersonic flight phenomona. 
Heinemann is a vice-president of the 
Institute for 1952. 


FRANK N. PIASECKI, chairman of 
the board of Piasecki Helicopter Corp., 
Morton, Pa., spoke before the New 
York Society of Security Analysts on 
Jan. 11 on the development and the 
future of the helicopter. 


DOUGLASS F. EVANS has joined 
the staff of the University of California 
at Los Alamos, N. M. Evans was for- 
merly superintendent of Alox Corp., 
Niagara Falls, N. Y. 


CARLOS R. BELL, who was power 
and industrial equipment manager for 
General Motors do Brasil S. A. in New 
York City, is now with Bell Motors, 
Inc., Gloucester, Va 


GEORGE L. COLEMAN, formerly 
transportation manager for Southern 
States Cooperative, Inc., in Baltimore 
Md., is now with Brown Trailer Co 
Spokane, Wash., as national service 
director. Coleman had been chairman 
of SAE Baltimore Section for 1951-52 


JOHN BURNS, who was formerly 
parts and service manager for Turbi- 
ville Motors in Houston, Texas, has 
joined John E. Wolf Co., of Oklahoma 
City, Okla., as area manager for the 
Memphis and New Orleans area. 


JAMES P. McSWEENEY of Genera! 
Electric Co. is now an instructor at the 
Alco-G.E. school at the company’s 
transportation division, Schenectady 
N. Y., where he is teaching railroad 
personnel the operation and mainte- 
nance of the electrical equipment on 
the Alco-G.E. diesel electric locomotive 
McSweeney was previously field en- 
gineer for General Electric in San 
Francisco, Calif 


PAUL A. FINN has joined Chemica! 
Research Associates, Chicago, Ill., as 
Southwestern division manager with 
headquarters in Dallas, Texas. Finn 
was associated with Oakite Products 
Inc., in New York City 


JOHN FITZ HILL, who was an in 
structor of mechanical engineering at 
Rensselaer Polytechnic Institute, has 
joined the Air Force. Captain Hill is 
stationed at Lackland Base, San An- 
tonio, Texas 


IAN A. GRAY has been named as- 
sistant to the president of Canadian 
Pacific Air Lines, Ltd., in Vancouver 
B. C. Gray was formerly general 
superintendent of engineering for Ca- 
nadian Pacific 


CHRISTOPHER G. MacDERMOT, 
who was an instructor in the automo- 
tive department of Franklin Technical 
Institute, was inducted into the Army 
in October MacDermot was SAE 
Journal field editor for New England 
Section in 1951. 


JOSEPH G. MALONEY, who was 
senior research engineer for Consoli- 
dated Vultee Aircraft Corp., Dayton 
Ohio, is now executive assistant with 
the same company. 


WILLIAM STEEDS and K. Newton 
are authors of “The Motor Vehicle,’ 
which is now in its fourth edition. The 
book is particularly written for stu- 
dents, draftsmen, and owner-drivers 
It is divided into three parts. The 
section on “Fundamentals” covers 
“Engineering Drawing,” “Bearings and 
Gearing,” and “Some Fundamentai 
Principles of Mechanics.” The section 
entitled “The Engine” includes chap- 
ters on both fuels and lubrication. The 
section called “Transmission” also has 
chapters on independent suspension 
and six-wheeled vehicles. Publisher is 
lliffe & Sons, Ltd., London. 
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CHARLES R. SHANKS, JR., is now 
assistant to the president of Dearborn 
Machinery Movers Co., Inc., Dearborn, 
Mich. He was vice-president of Gerity 
Michigan Corp., Adrian, Mich 


CHARLES H. COLVIN, who has 
been vice-president of G. M. Giannini 
& Co., Inc., has resumed the direction 
of Colvin Laboratories in Morristown, 
N. J 


WILLIAM N. GROVES, research en- 
gineer for Shell Oil Co., is now with 
the U. S. Army Pfc. Groves is a me- 
chanical engineer for Army Ordnance 
at Aberdeen Proving Ground, Md 


LeROY S. HARRIS is now chief en- 
gineer for the consulting engineering 
firm of Gilbert V. Anderson He had 
been design engineer on helicopter 
transmissions for Bell Aircraft Corp 


DR. PETER HOLD, who was techni- 
cal assistant to the board of directors 
and professor at the Technical Univer- 
sity in Vienna, is now a member of 
McGill University’s mechanical en- 
gineering department 


WILLIAM J. KYSAR has joined the 
Roland M. Cotton Co. of Indianapolis 
as an estimator on heating, ventilat- 
ing, and air conditioning He had 
been with the sales department of 
American Oil Co 


MARSHALL SITTIG has _ joined 
Ethyl Corp., Detroit, as a technical 
writer He was previously a project 
engineer for the engineering division of 


Chrysler Corp. 


HILBERT S. RADER, who was de- 
velopment engineer for Alcoa, is now 
senior project engineer for Cadillac 
Motor Car Division of General Motors 
Corp. at the Cleveland Tank Plant 


DONALD L. BOWER, who was tech- 
nical representative for U. S. Plywood 
Corp. in Washington, D. C., is now 
serving with the Air Force. Colonel 
Bower is at Wright-Patterson Base 
Dayton, Ohio 


BRIJ B. RAI is now assistant works 
manager at the Gun and Shell Factory 
in Cossipore, Calcutta, India. He was 
formerly with Mahindra and Mahin- 
dra, Ltd., in Calcutta 


LEONARD VELANDER, JR., is at 
the central research laboratory of 
Borg-Warner Corp., Bellwood, Ill., as 
research engineer He was previously 
development engineer for Goodyear 
Aircraft Cor; 


EARL E. BORSETH is now with 
Packard Motor Co. as process engineer 
Borseth was formerly methods and 
work standards analyst for Ford 


THOMAS J. WALL, who had been a 
student at the Chrysler Institute of 
Technology, is now a design enginee: 
with Chrysler Corp. in Detroit 


Continued on Page 102 
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Obituaries 


WILLIAM H. OLDACRE 


William H. Oldacre, president 
general manager of D. A. Stuart 
Co., died Jan. 18 at the age of 60 

Oldacre had been associated with 
the oil company for almost 32 years, 
having been director of research be- 
fore becoming president He gave 
much attention to problems of metal 
cutting and sulfurized and sulpho- 
chlorinated oils and greases, and pub- 
lished many papers on cutting fluids 
metalworking, and related topics. A 
graduate of Hiram College, Hiram 
Ohio, Oldacre was with General Elec- 
tric Co. and Timken Roller Bearing 
Co. before joining Stuart 

Oldacre was a past chairman of SAE 
Chicago Section, and was active in 
many other engineering and technical 
societies. He had been national presi- 
dent of the National Lubricating 
Grease Institute and first chairman 
of the Gear Oil Projects Group of Co- 
ordinating Research Council, which 
during World War II assisted the 
Armed Services in the solution of 
lubricant problems 

He was also an honorary member of 
Pi Tau Sigma, national mechanical 
engineering fraternity, Ridge Country 
Club, Union League Club, and a past 
president of the Chicago Disciples 
Union 


and 
Oil 


ROBERT D. McINTOSH 


Robert D. McIntosh, chief engineer 
of Imperial Brass Mfg. Co., died in 
Chicago on Dec. 16. He was 56 

Born in Winona, Minn., McIntosh 
joined Innperial Brass as a welding 
engineer in 1916 after graduating from 
Stout Institute. In 1918 he joined the 
Air Service Aircraft Production Divi- 
sion of the government, and returned 
to Imperial after being discharged in 
1919. He was named chief enginee! 
in 1922. 

McIntosh played an important role 
in developing the company’s oxy- 
acetylene torches and regulators, and 
held many patents for welding, oil 
burner, and refrigeration apparatus 

He is survived by his wife, whom 
he married in 1918, and two daughters 


WALTER O. BRIGGS 


Walter O. Briggs, 74 
at his winter home in 
Fla 

Briggs was chairman of the board of 
Briggs Mfg. Co. Born in Ypsilanti 
Mich., he started to work in the car 
shops of the Michigan Central Rail- 


Jan. 17 
Beach, 


died 
Miami 


road at the age of 15. In 1907 Briggs 
joined the Everitt Mfg. Co. and soon 
became _ vice-president. He later 
gained control of the company and 
changed the name to Briggs Mfg. Co 

The well-known industrialist was 
even better known in the world of 
sports as the owner of the Detroit 
Tigers. Briggs bought a quarter in- 
terest in the team in 1920, and in 1935 
bought full control of the club. He 
was also an enthusiastic yachtsman 
and a member of several yacht clubs 

Briggs is survived by his wife, son, 
and four daughters 


DONALD F. WARNER 


Donald F. Warner died at his home 
in Marblehead, Mass. on Feb. 12. As 
division engineer of the gas turbine di- 
vision of General Electric Co., he 
played an important part in develop- 
ment of jet power in the United States 
C. W. La Pierre, general manager of 
GE's turbine division, says: “No man 
in America made a greater contribu- 
tion in the progress of jet power in 
this country 

Warner spent his entire engineering 
career in the GE organization at Lynn, 
Mass. He went there in 1922 after 
graduation from Dalhousie University 
in Halifax, Nova Scotia, where he was 
born 

He was assigned to GE's super- 
charger division in 1938 and played a 
big role in development of engine 
equipment for the Army Air Corps 
In 1941, he devoted all his efforts to 
redesign of the British Whittle jet en- 
gine at the request of Gen. H. H 
Arnold, then head of the U. S. Army 
Air Corps. 


BRUCE H. KELLOGG 


Bruce H. Kellogg, design engineer 
for Food Machinery and Chemical 
Corp., died Nov. 8 in an accident at 
Anderson Reservoir, near San Jose 
Calif., while testing a military am- 
phibious vehicle. He was 33. 

Kellogg was born in Los 
He attended the University 
cinnati, receiving his 
chanical engineering in 1940. He then 
joined Wright Aeronautical Corp., 
Wood-Ridge, N. J., and was production 
liaison engineer when he left Wright 
in 1945 to join Food Machinery and 
Chemical Corp 

He is survived by his parents, with 
whom he lived in Los Gatos, Calif 


Angeles 
of Cin- 
degree in me- 





Students Enter Industry 


CECIL N. KING (‘Chrysler Institute 
51) is in the engine division of Chrys- 
ler Corp., Highland Park, Mich 


JOHN G. KALOGERIS (‘Academy of 
Aeronautics '51) is in pilot training at 
Reese Air Force Base, Lubbock, Texas 


JAY E. KANAZAWA (Northrop Aero- 
nautical Institute '51) is a draftsman 
with Northrop Aircraft, Inc., Haw- 
thorne, Calif 


CLAUDE J. NOERDINGER (Bradley 
University '51) is a design engineer 
with Dalmo Victor Co., San Carlos, 
Calif 


FRANDSEN 
now with 
GMC, 


(University 
Pontiac, 
Pontiac 


GEORGE L. 
of Illinois '51) is 
Motors Division of 
Mich. 


JEROME BEJA ‘Academy of Aeronau- 
tics 51) is in the U.S. Air Force at 
Wilmington, Del 


SIGMUND H. BIELAK (Illinois Insti- 
tute of Technology '51) is an engineer 
trainee with Danly Machine Special- 
ties, Inc., Chicago 


(Michigan Col- 
51) 
US 


ROBERT E. COHEN 
lege of Mining and Technology 
is an officer candidate in the 


Naval Reserve at Newport, R.I 


GEORGE E. COYLE, Ill (Carnegie 
Institute of Technology ‘'51) is an 
officer candidate in the U.S. Navy 


CHARLES P. DIX (Pennsylvania State 
College '51) is now with RCA Victor 
Division of Radio Corp. of America, 
Camden, N.J. 


CAREL J. MALI (University of Detroit 
‘51) is with Detrex Corp., Detroit, as 
an engineer trainee 


DeLANE D. PATTON (Purdue Univer- 
sity 51) is now with Chrysler Corp., 
Highland Park, Mich 


PETER NOVAS (Purdue University 
‘51) is a product tester with Interna- 
tional Harvester Co., Chicago. 


HAROLD J. MEYER (California State 
Polytechnic College '51) is an engi- 
neering draftsman with United Air- 
lines, Inc., San Francisco. 


SAMI KAZAZ (Purdue University '51) 
is with Sinclair Research Laboratories, 
Inc., Harvey, Il., as an engine labora- 
tory operator 


JAMES E. ROBINSON (Ohio State 
University ‘50) is a junior engineer 
with Standard Oil Co. of Ohio, Cleve- 
land 


STANLEY G. BILLINGSLEY (Cali- 
fornia State Polytechnic College °51) 
is assistant foreman at Riverside Iron 
Works, Riverside, Calif. 


JOSEPH A. SMITH (Catholic Uni- 
versity 51) is a junior stress analyst 
at Kaman Aijircraft Corp., Windsor 
Locks, Conn 


WALTER MARK ISAAC (Bradley 
University ‘51) is with the Illinois 
State Highway Department at Dixon 
Ill., as a civil engineer. 


EDMUND TOWERS (Wayne Univer- 
sity 51) is a metallurgist in the cen- 
tral laboratory of Chevrolet Gear and 
Axle Division in Detroit. 


CHARLES E. SHIELDS (University 
of Pittsburgh '51) is in the Army at 
Fort Bliss, Texas, with the Ist Guided 
Missile Group. 


GEORGE W. RUBY (Pennsylvania 
State College '51) is an expeditor for 
George F. Motter’s Sons, York, Pa 


JAMES A. OLESEN (Purdue Univer- 
sity 51) is working on drafting and 
design for Lombard Corp., Youngs- 
town, Ohio. 


HAROLD C. MOTT (Purdue Univer- 
sity 51) is a project engineer in the 
rocket unit of the powerplant labora- 
tory at Wright Air Development Cen- 
ter, Dayton, Ohio. 


RICHARD E. RINEARSON (Purdue 
University 51) is in the Air Force with 
the Research and Development Com- 
mand 


EDMUND G. JANSSEN, JR. (Tlinois 
Institute of Technology '51) is now a 
development engineer with Sandia 
Corp., Albuquerque, N. Mex 


HAROLD J. HOCKETT (California 
State Polytechnic College °51) is an 
engineering aide at the U. S. Naval 
Ordnance Testing Station, China Lake, 
Calif 


JOHN WEAVER WHITE (North Caro- 
lina State College of A & E ’51) is now 
a 2nd lieutenant in the U. S. Air Force 


DALE R. THOMPSON (California 
State Polytechnic College °51) is with 
Northrop Aircraft, Inc., Hawthorne, 
Calif., as a draftsman. 


EMIL STRUHARIK (Bradley Univer- 
sity 51) is a junior industr‘al engineer 
for United States Steel Ccrp. in Chi- 
cago. 


EDMUND J. SEBASTIAN (Illinois 
Institute of Technology ’51) is a re- 
search assistant with Armour Research 
Foundation, Chicago. 


MAX R. PETERSON (Parks College 
51) is with Boeing Airplane Co., 
Wichita, Kans., as an instrumentation 
engineer 


ERNEST E. MADDOX, JR. (Massa- 
chusetts Institute of Technology ’51) 
is an engineer with Shell Chemical 
Corp., Houston, Texas. 


MYRON LONG (Northrop Aeronauti- 
cal Institute °51) is a draftsman at 
Northrop Aircraft, Inc 


EUGENE D. MITCHELL (University 
of Colorado '51) has joined GMC A.C 
Spark Plug Division, Milwaukee, Wis.. 
as a field service engineer. 


MICHAEL O. JONES (University of 
British Columbia '51) is with A. V. Roe 
Canada Ltd., Toronto, as a develop- 
ment engineer in the gas turbine di- 
vision 


NED E. DOWNS (Ohio State Univer- 
Sity 51) is a technical engineer with 
General Electric Co., Lockland, Ohio. 


ROBERT C. MEYER (Bradley Univer- 
sity 51) is an engineer with Caterpillar 
Tractor Co., East Peoria, Il 


RODNEY ©. BERGER (Valparaiso 
University '51) is with General Electric 
Co., Syracuse, N. Y., as a technical 
field representative 


SYDNEY A. OLSEN (Michigan State 
College '51) is a student engineer with 
John Deere Waterloo Tractor Works, 
Waterloo, Iowa 


ALBERT C. ADAMS (University of 
Massachusetts '51) is an engineer with 
Sylvania Electric Products, Inc., Buf- 
falo, N. Y 


MELVIN L. ARMBRUSTER (Univer- 
sity of Buffalo 51) is with the Pin- 
spotter Division of American Machine 
& Foundry Co., Buffalo, N. Y., as a 
product engineer. 


CARMON M. AUBLE (University of 
Wisconsin '51) is with the Lewis Flight 
Propulsion Laboratory of the National 
Advisory Committee for Aeronautics, 
Cleveland, Ohio 


WALTER J. HANDLEN (Purdue Uni- 
versity °51) is with Wright Aeronau- 
tical Corp., Wood-Ridge, N. J 


DAVID B. LAPHAM (Parks College 
'51) is now on active duty with the Air 
Force as a 2nd lieutenant. 


Continued on Page 112 
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Coming Soon: 
Manned Space Rockets 


Feb. 7—To paraphrase a more or less 
popular song title, “Space Ships is 
A-comin,” according to Willy Ley, 
noted rocket authority and author of 
books on space travel. What is more, 
Ley doesn’t hesitate to predict that we 
will have manned space rockets within 
fifteen years. After listening to him 
recount the course and progress of 
rocket research since its beginnings, 
the requirements of a successful space 
ship, and the potentialities which 
would tend to accelerate a development 
program, one is led to believe that his 
prediction is conservative. 

According to Ley, space ships have 
been talked of since 1900. The use 
of solid-fuel rockets as a combat 
weapon goes back to 1800. However, 
hopes for space travel are built around 
liquid-fueled rockets, and the develop- 
ment of the latter made little progress 
until liquid oxygen was made available 
around 1926. That ever-lengthening 
strides have been made since then is 
evidenced by the following mileposts. 

Ley was present at the launching 
of the first liquid-fueled rocket in 
Germany in 1926. He states that it 
could be held by one hand, and that 
its engine burned out in two and one 
half seconds. It burned gasoline as a 
fuel and attained an altitude of 65 ft. 
(It is of interest to note that Professor 
Godard of Massachusetts also had a 
liquid-fueled rocket in 1926, but did 
not divulge this fact until ten years 
later.) At this point it was apparent 
that combustion temperatures exceed- 
ing the melting points of the metals 
used in the rocket could not be toler- 
ated. Water cooling raised the rocket 
engine’s life span to 45 sec, but carry- 
ing water in flight constituted a weight 
penalty. The solution of the problem 
led to what Ley calls the most impor- 
tant invention in rocket development. 
This was the principle of circulating 
the fuel through a cooling jacket before 
igniting it. In this way the fuel per- 
formed two functions, cooling and 
combustion, and the weight penalty 
of a separate coolant was eliminated. 
At the same time a composite fuel, 
gasoline and liquid oxygen, each car- 
ried in separate tubes and merging in 
the combustion chamber, was adopted. 

By 1934 takeoff weight of rockets, 
including fuel, had reached 200 lb. In 
1940 a rocket which burned 275 lb of 
fuel per second was launched. It at- 
tained a velocity of one mile per second 
or 3600 mph. Another milestone was 
erected in 1949 when a rocket first 
reached interplanetary space. This 
rocket rose to an altitude of 110 miles, 
a record for single rockets. Project 
Bumper, a compound or two-step 
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rocket using a V-2 rocket as a booster 
step, climbed to 250 miles before dis- 
sipating its upward velocity. 

Sustained space travel by a manned 
or an unmanned vehicle involves the 
development of a _ so-called orbital 
rocket. Such a rocket has sufficient 
residual velocity after attaining a given 
altitude to create a centrifugal force 
which is sufficient to balance the 
earth’s gravitational force. In this 
condition the rocket no longer re- 
quires a propulsive force other than 
its own momentum in order to con- 
tinue its flight indefinitely. It as- 
sumes a constant path or orbit around 
the earth and, since air density at that 
altitude is so low as to offer infinitesi- 
mal frictional resistance, there is also 
an infinitesimal loss of velocity. Such 
a rocket might continue its orbital 
course for five thousand years. 

As an illustration of the specifica- 
tions for an orbital rocket, Ley stated 
that it must have a residual velocity 
of 4.6 m per sec, or approximately 
16,600 mph after reaching an altitude 
of 350 miles above sea level. Such a 
rocket might require 200 lb of instru- 
mentation, it would be a three-step 
rocket and its takeoff weight includ- 
ing fuel might be 105 tons. Cost of 
the rocket might reach $1,000.000 per 


ton of takeoff weight. The speaker 
pointed out that inasmuch as we now 
are accustomed to national budgets in 
astronomical figures, the financing of 
an orbital rocket project at a cost of 
105 million dollars is in no way fan- 
tastic. 

Touching on the potentialities of an 
orbital rocket other than for inspection 
of the moon or other planets, Ley 
stated than an orbital rocket travers- 
ing our skies at very exact intervals 
would be of immeasurable value as a 
navigational check point, not only to 
aircraft navigators but in the radar 
guidance of long range missiles. Un- 
like the rocket, a real star is incapable 
of producing a radar echo and is there- 
fore of no use to a robot pilot 


Resistor Spark Plug 
Allows Smooth, Slow Idling 


Jan. 11—Texas Section in its January 
meeting heard B. S. Fuess, field engi- 
neer for The Auto-Lite Co., give a talk 
on the “Process of Ignition.” A review 


Willy Ley, noted authority on rockets and space travel, predicted that manned spaceships will be 
a practical reality within the next 15 years at the Feb. 7 meeting of New England Section. SAE 
President D. P. Barnard spoke briefly on the place of research in industry. Left to right: L. M 
Porter, Section vice-chairman for aeronautics; Willy Ley; Richard C. Molloy, technical chairman of 
the meeting; Dr. Barnard; and Hans Hogeman, Section vice-chairman, who introduced Dr. Barnard 
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Youll Be Interested to Know ... 


Dates of National Diesel Engine Meeting Changed 


TO AVOID CONFLICT 
November 4 


WITH PRESIDENTIAL 
the dates of the 1952 SAE National Diesel Engine Meet- 


ELECTION DAY 


ing have been changed from November 3 and 4 to October 30 and 31 


The meeting will be held at 


General Chairmen Announced 


GENERAL CHAIRMEN HAVE BEEN NAMED for 
W. Mork, 
will be general chairman of the Tractor 
Burt C 
Corp., 
president, North American Aviation, will be sponsor of 
(Los 
Heath, chief engineer, Solar Aircraft Co., 
(Los 
sales engineering division, Continental Oil Co., will be gen- 
Lubricants 
Equitable Auto Co., will be general 


Meetings in 1952 George 
equipment, Bucyrus-Erie Co 
Meeting (Milwaukee). 

facturing, Lockheed Aircraft 
J. L. Atwood 
the Aircraft Production Forum 
the Fall 
director 
eral chairman of the Fuels and 
S. G. Page, general superintendent 
chairman of the 
R. ©. Slattery, lubrication 


Aeronautic Meeting 


was made of the present, familiar ig- 
nition system operating on approxi- 
mately 6 v and 4 amp 

The present system as used today is 
being taxed to its ultimate ability 
Point opening and closing at high 
speeds reaches 300 times per second 
leaving relatively little time for proper 
current build-up in the coil. In the 
usual coil of 200 primary and 20,000 
secondary windings, voltages may 
range from 4,000 to 20,000 v when the 
points open with an average spark plug 
operating voltage of about 4,000 to 
18,000 v. Keeping the coil within eight 
inches of the distributor will provide a 
maximum of voltage to the distributor 
for spark plug use 

During the past few years the use 
of an oscilloscope has shown the action 
of the spark and how the various parts 
of the ignition system effect the plugs 
As the conventional plug fires at a 
predetermined voltage, an _ invisible 
spark occurs, followed by the visible 
part of the spark as normally seen 
The voltage at the plug begins to drop 
as the spark jumps and continues to 
drop in an oscillating manner, trailing 
off to zero voltage. These oscillations 
are what cause spark plug radio static 

Resistor type plugs cause the spark 
to die at a much higher rate of speed 
with a resulting lessening of electrical 
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the Chase 


Transportation 
engineer 
chairman of the Diesel Engine Meeting 


Hotel in St. Louis, Mo 


six SAE National 
chief engineer, tractor 
Monesmith, manager of manu- 
will be general chairman, and 


Angeles) William C 
will be general chairman of 
Angeles). Frank A. Suess, 
Meeting (Tulsa). 
Meeting (Pittsburgh). and 
Shell Oil Co., will be general 
(St. Louis) 


erosion by approximately 95% This 
new type plug has a much shorter 
duration of visible portion of the spark 
and for this reason conventional spark 
plug testers are useless. 

Modern automatic transmissions re- 
quire an engine to idle very slowly to 
prevent creeping and it is here that 
resistor type plugs have become im- 
portant. In high compression engines 
(7.5: 1 and above), slow idling is diffi- 
cult with conventional plugs; the use 
of resistor plugs with a wider gap 
(.035 in.) allows smooth slow speed en- 
gine operation. 

The voltage required to fire a plug 
is the sum of gap voltage requirement 
and voltage loss due to dirty plugs 
cracked procelain, and so forth. 

Component parts of the ignition 
system will last much longer than they 
are normally used. The following sta- 
tistics show the extent of this early 
parts replacement 


Approximate 
maximum 
life (miles) 


Average 
replacement 
(miles) 


50,000 
70,000 
100,000 
100,000 


13,000 
4,000 
6,000 

20,000 


Spark plugs 
Points 
Condenser 


Coil 
talk by Fuess 


Previous to the Sec- 


See AT 


tion Chairman H. G. Erickson briefed 
the members on plans to start a stu- 
dent SAE section at Southern Metho- 
dist University. C. A. Besis, S. M. U 
engineering professor, and three rep- 
resentatives were present as guests of 
the section 


Automatic Transmission 
Economical, Bugbee Asserts 


Feb. 4—Criticism and difficulties ex- 
perienced by the operators of vehicles 
having automatic transmissions are 
largely due to the lack of operating 
knowledge, J. T. Bugbee asserted. 

Automatic transmissions give the 
operator benefits in both city and 
country driving, including consider- 
ably less slippage between source of 
power and the torque applied at the 
wheels, said Bugbee, who is a con- 
sulting technologist with the Texas Co 

Discussion brought out that high 
fuel consumption and lack of wheel 
traction in slippery driving conditions 
seem to be some of the chief criti- 
cisms. The occurrence of excessive 
engine rpm, jack rabbit starts, im- 
proper adjustments in clutch mechan- 
isms, incorrect oil level or accumula- 
tion of foreign material in oil and the 
improper down shifting of some makes 
of transmissions have given the public 
some reason to doubt the success of 
this type of transmission 

With a steady foot on the accelerator 
and proper maintenance, the auto- 
matic transmission is economical and 
relieves the operator of eighteen move- 
ments in getting his vehicle under way 
Bugbee concluded 


Describes 
Fluid Converters 


Jan. 23—Emphasizing the role of fluid 
couplings and converters in passenger 
cars and commercial vehicles, J. T. 
Bugbee, research engineer and engi- 
neering technologist for the Texas Co 
presented his paper “Talented Trans- 
missions.” First given at the SAE 1951 
Summer Meeting at French Lick, Ind 
and published in the Transactions for 
January, 1952, this discussion summar- 
ized in detail the many types of hydro- 
kinetic devices currently employed in 
modern automotive power transmission 
systems 

Pointing out the limitations of con- 
ventional clutch - transmission - differ- 
ential systems, and also of pure fluid 
couplings which can transmit torque 
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only, Bugbee described the action of 
fluid converters in terms of levers and 
reactors and showed how selected com- 
binations of the above units could 
match the torque requirements of va- 
rious driving conditions to the engine 
From these basic principles he then 
illustrated the many combinations that 
have been adopted by American manu- 
facturers to effect the best compro- 
mise between smoothness and ease of 
operation, fuel economy, initial cost 
and accessibility and ease of main- 
tenance 

A short business meeting preceded 
the presentation of the paper at which 
time the Nominating Committee of the 
Section for the forthcoming year was 
selected 


Use of Atomic Energy 
In Turbojets Under Study 


Jan. 28—‘‘Development of the aircraft 
gas turbine as a prime mover dates 
back only ten years; during this brief 
period of development, its importance 
has become such that all the major Air 
Forces in the world are being con- 
verted to this fast and effective method 
of propulsion.” This development was 
discussed by Neil Burgess, manager of 
research and development operations 
of the General Electric Co., Aircraft 
Gas Turbine Division, before a ca- 
pacity audience of 300 members and 
guests at the South Bend Division 
meeting 

He described the J-47 as an 
flow turbojet engine with a _ twelve 
Stage compressor which compresses 
approximately 100 lb of air per second 
to a pressure of 75 lb per square inch 
absolute, with a temperature of 450 F. 
The compressed air is then passed 
through a combustion system, consum- 
ing approximately 1000 gal of fuel per 
hour, where the temperature is raised 
to 1600 F. The gases leaving the com- 
bustion system are expanded through 
a single stage turbine which extracts 
from the gases the 13,000 hp required 
to drive the compressor and discharged 
through a nozzle at a pressure of 30 
psi at a temperature of 1300 F. The 
propulsive thrust obtained from this 
exhaust discharge is equivalent to ap- 
proximately 6000 lb. During speed 
runs at sea level in fighter installa- 
tions, the J-47 engine has produced 
nearly 10,000 net propulsive horse- 
power. When additional thrust is re- 
quired, variations of the basic engine 
provide for burning additional fuel in 
the exhaust system to increase the 
temperature and energy available 
ahead of the propulsion nozzle. 

Although the use of gas turbines has 
thus far been confined to military air- 
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craft, it is expected that in the very 
near future turbine powered commer- 
cial transports will come into service, 
Burgess said. 

Its versatility in the use of fuels has 
made the turbine a logical means of 
utilizing atomic energy for aircraft 
propulsion. It has been announced 
that one pound of Uranium 235 will 
liberate heat on undergoing fission 
equivalent to burning 1,700,000 lb of 
gasoline. The probability of success in 


v 


: rt ht 


At the Jan. 28 meeting of Chicago Section’s South Bend Division, Neil Burgess of the Aviation Gas 
Turbine Division of General Electric Co. described the development of the aircraft gas turbine 


Left to right 


this field is so great that an extensive 
program is being undertaken to study 
the uses of nuclear energy in the 
turbojets. 

Jack Kline, chairman of the Chicago 
Section, opened the meeting with an 
outline of the future activities of the 
Chicago Section. Technical chairman 
was F. C. Mock, director of fuel sys- 
tems engineering of Bendix Products 
Division and SAE vice-president of 
Aircraft Powerplant Activity 


Burgess and F. C. Mock of Bendix Products Division, who was technical chairman 


of the meeting 


At the Jan. 23 meeting of Northern California Section, J. T. Bugbee of Texas Co. was speaker at a 


transportation and maintenance session 


Left to right: Section Chairman W. G. Nostrand, Bugbee, 


and N. K. Reinhard, who was technical chairman 
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Tri-State College's Mechanical Arts Building houses ten laboratories for learning the practical “know-how” of mechanical engineering 


SAE at Tri-State College 


‘To save our political, social, and 
economic freedoms, it is time for our 
technically trained men to take part in 
these liberties.” These were the words 
of Ralph R. Teetor, president of Perfect 
Circle Corp. and past president of SAE 
when he presented the SAE Student 
Branch at Tri-State College with its 
charter two years ago 

Since then the chapter 
activities around this advice With 
guidance from faculty adviser Frank 
J. Acton, professor of mechanical engi- 
neering, the group is making great 
strides in leadership on campus which 
the members feel will help them pre 
pare for the time they have com- 
pleted their formal training 

With the college located in Angola 
Ind., ten miles from the Michigan and 
Ohio borders, in the hill and lake 
region of Northern Indiana, the Tri- 
State Student Branch can bring speak- 
ers to the campus from Detroit, Chi- 
cago, Fort Wayne, Toledo and Cleve- 
land. From this reservoir of industry 


has built its 
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come representatives of such com- 
panies as Ford Motor Co., General 
Motors, and General Electric, with 
up-to-date information on the prac- 
tices and techniques that will con- 
front the engineer beginning in in- 
dustry. 

Papers on such subjects as “‘Auto- 
motive Engine Testing,” “What Busi- 
ness Wants from the Engineer,” and 
“Selection of Powerplant Equipment” 
are alternated with industrial motion 
pictures 


Quarterly Elections 


To give as many of its members as 
possible a chance for leadership and 
responsibility, the Student Branch 
elects new officers four times a year. 
At the close of each twelve-week col- 
lege term, a banquet is held at which 
the new officers are installed. The pro- 
gram chairman is elected one term in 
advance, giving him ample time to pre- 
pare a program for the term before 
taking office 


Since its founding in 1884, Tri-State 
College has proved the success of a 
unique curriculum The college has 
distinguished itself for pioneering in 
intensive accelerated courses, which 
permit the ambitious scholar to receive 
a bachelor of science degree in twenty- 
seven months, after nine quarter-year 
terms. Students may enter at the be- 
gining of any quarter, and, if forced 
to drop out for a period, may resume 
their courses at the beginning of any 
quarter A special Preparatory De- 
partment permits students lacking cer- 
tain prerequisite courses to make them 
up in three-month accelerated courses 
Five decades in the field of engineering 
will be celebrated at Tri-State this 
year, for 1952 marks a half-century 
since the founding of the civil and 
mechanical engineering schools. 

Best known in the field of engineer- 
ing, Tri-State is chartered to confer 
degrees in engineering and commerce. 
In the engineering school students may 
specialize in aeronautical, civil, chemi- 
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cal, electrical, mechanical, or radio en- 
gineering. Administrative engineer- 
ing is also offered by the school of com- 
merce, so that engineering students 
may prepare for executive duties. A 
student taking three additional terms 
of work beyond his specialized engi- 
neering area is eligible for a bachelor 
of science degree in administrative en- 
gineering. 

At present the Tri-State enrolment 
numbers over 1000, with 40 of the 48 
States represented. Some 100 foreign 
students represent 19 countries. 

Great pride is taken by the faculty 
in their program for giving students 
the functional or in-service training so 
vitally needed for making the transi- 
tion from studies to industry. To meet 
the demand for college graduates with 
practical “know-how,” Tri-State Col- 
lege places tremendous emphasis on 
laboratory work 

Newest of the college’s ten mechani- 
cal and allied laboratories is a mechan- 
ical measurements laboratory, built at 
an estimated cost of over $60,000. 
Other laboratories include facilities for 
steam and internal combustion engine 
studies, welding, pattern making, heat- 
ing, and air-conditioning research and 
experiments. 

In the past two years, complete mod- 
ernization of the Tri-State College 
physical plant has taken place. All 
classrooms, halls and laboratories have 
been redecorated in two pastel shades 
of paint, with no two adjacent rooms 
decorated alike. Lighting equipment 
of the slim-line style now illuminates 
all classrooms. The beautiful new in- 
teriors are a fitting symbol of Tri- 
State’s modern system of education, 
suited to the tempo of the times and 
the needs of its students 


Among SAE Members Who Attended 


Tri-State College are the following: 


William E. Achor (1939-42), Robert 
L. Bacon (1938-40), Churchill W. Bart- 
lett (1929-32), Ralph K. Boyer (1939- 
42), John A. Bugge (1940-42), Walter 
E. Burnham (1931-32), Donald B. Cam- 
eron (1939-40), Norman E. Carlson 
(1928-31), Dale D. Collins (1932-36), 
Arthur N. Curl (1933-35). 


John J. Devlin (1946-48), Thomas J 
Domsic (1946-49), Harry J. Donovan 
(1943-45), Robert T. Doughty (1940- 
43), James J. Duggan (1943-45), Nor- 
man T. Duvall (1921-22), Frederick T 
Finnigan (1938-40), Scott Flower 
(1935), Delbert J. Forward (1938-40), 
Paul N. Fox (1932-36), Harold E. Fran- 
cis (1936-39). 


William C. Gingrich (1945-49), Wil- 
bert G. Glauser (1948-50), James F. 
Green (1941-43, 1946), Otto C. Gruen- 
berg (1921), Carl Hanke (1934-37), 
Forest C. Hile (1926-28), Robert B. Hil- 
len (1947-49), Robert B. Kelly (1945- 
48), Frank J. Kinder (1930-33), Bruno 
Kotowski (1937-40), Robert W. Kuell, 
Jr. (1939-41). 


Paul E. LaFrance (1931-34), Orion 
C. Lamb (1936-39), Robert J. Lewark 
(1937-38), John M. Logan (1937-39), 
J. Robert Ludwig (1938-40), Charles 
W. Maynard (1933-35), M. W. Mc- 
Mahan (1939-42), Thomas V. Mc- 
Namara (1937-49), Donald B. Miller 
(1936-38), Robert C. Miller (1942-44), 
William M. Myers (1938-40). 


Homer B. Nelson (1936-38), A. M 
Norman (1919-22), Robert F. Nugent 
(1937-40), Leslie Y. Parfitt (1947-50), 
Charles J. Parker (1922-24), Herbert 
Rawdon (1923-25), Walter H. Roberts 
(1948-50), Irwin W. Ruge (1938-41). 


D. J. Schrum (1929-33), John L 
Searle (1918-22), Robert S. Seidel 
(1946-49), Edward Jay Singer (1947- 
49), Guy E. Soper (1921-23), Roy H 
Spaulding (1947-50), Paul F. Stibbard 
(1939-40), A. L. Thompson (1936-39), 
William S. Watts (1923-25), John J 
Weger (1947-49), John G. Worman 
(1933-35). 


At left: Tri-State College's new mechanical measurements laboratory cost $60,000 and includes pneumatic, optical, mechanical optical, and elec- 


tronic comparators 


At right: officers of the SAE Student Branch at Tri-State for the fall quarter are (left to right): Donald B. Smith, chairman; 


Frank Simunic, vice-chairman; Richard L. Kaspar, treasurer; Clifford E. Velte, secretary; and Professor Frank J. Acton, faculty adviser 
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Suggest Means 
To Extend Valve Life 


F 


Jan. 14—“Considerations for Commer- 
cial Valve Maintenance,” a paper by 
J. A. Newton and Norman Hoertz of 
Thompson Products, Inc., was present- 
ed before Salt Lake Group by Glen 
Stayer, service engineer for Thompson's 
east coast division, on the same night 
that Hoertz presented it before the 
SAE Annual Meeting in Detroit 


The first step towards longer valve 
life is a careful disassembly and inspec- 
tion of the engine. Good judgment 
and care are important in correcting 
or replacing worn, scaled or otherwise 
damaged parts. The use of premium 
parts, such as valve seat inserts, valves, 
and valve rotators, is usually justified 
by the resulting extension of valve life, 
the authors asserted. 

Careless lash setting often renders 
useless the reconditioning of the valve 
gear. Insufficient lash drastically re- 
duces valve life and excessive lash 
causes broken valves. A positive type 


SAE Central Illinois Section’s 


1952 SAE Earthmoving Industry Conference 
Hotel Pere Marquette, April 9-10 


Wednesday, April 9 
9:30 a.m. 
Welcome 
K. J. MOGK 
General Chairman of Conference 
Keynote Address 
E. G. SWIGERT 
President, Hyster Co 
G. W. Eger, Chairman 
Factors Affecting Scraper and Wagon 
Loading Applications 
Donald Saxton, Hanna Coal Co 
2:00 p.m. 
D. K. Heiple, Chairman 
Users’ Contributions to Development of 
Earthmoving Equipment and Methods 
Harold W. Richardson of “Construc- 
tion Methods and Equipment” 


The Steering of Track-Type Vehicles 
W. W. Henning, International Har- 
vester Co 


BANQUET 


6:30 p.m. Ballroom 


DR. HENRY H. CRANE 
Central Methodist Church, Detroit 
“The Time to Laugh” 
Toastmaster 
J. W. VOLLENTINE 
Chairman, Central Illinois Section 


Thursday, April 10 
9: 00 a.m. 


J. T. Liggett, Chairman 
Utilization of Steel Castings in Earth 


rotator, the authors believe, is the only 
effective means of rotation available 
that does not require continuous main- 
tenance to insure proper functioning 
Discussion brought out that the ex- 
treme engine operating conditions of 
the intermountain area make burned 
valves a common problem. Driver re- 
sponsibility, Stayer said, can go a long 
way toward correcting the cause. He 
emphasized the importance of con- 
trolled engine temperatures and proper 
speeds on hills; careful selection of 
non-sulfur fuels; and thorough inspec- 
tion of parts at major overhauls 


moving Equipment 
Charles W. Briggs, 
Society of America 
Used Parts—Valuable Assets 
V. A. Woodling, Caterpillar Tractor 
Co. 


Steel Founders 


1:00 p. m. 


Randall Roman, Chairman 


Electrical of Earthmoving 
Equipment 

C. W. Richards, R. G 
Inc 
Selecting 
Equipment 

H. L. Rittenhouse, Euclid Road Ma- 
chinery Co 


Operation 
LeTourneau, 
Earthmoving 


Engines for 


Members of Central Illinois Section’s 1952 SAE Earthmoving Industry Conference Committee meet to discuss plans for the meeting to be held 


at the Hotel Pere Marquette in Peoria on April 9-10. Shown left to right at committee planning meeting are 
suppliers’ activities; R. E. Kennemer, program; | 
general chairman; and |. W. Vollentine, chairman 


Banister, secretary; E. R. Maxfield, publicity; | 


C. Ejirk 


R. S. Frank, arrangements; H. 


R. Lamport, treasurer; K. J. Mogk 
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Constant-Compression 
Engine Demonstrated 


Jan. 15—A chassis dynamometer dem- 
onstration of the Humphreys constant- 
compression engine highlighted the 
paper presented before 150 members of 
Colorado Group. The paper, “The 
Humphreys Constant-Compression En- 
gine”, by I. B. Humphreys and W. H 
Paul, was presented at the SAE Na- 
tional Fuels and Lubricants Meeting 
in Chicago by Professor Paul. Floyd 
Sparkman, co-worker with Humphreys, 
presented it before Colorado Group 

The dynamometer demonstration in 
an Oldsmobile 76” showed a 25% in- 
crease in road hp at about 2500 rpm 
when the compression ratio was ad- 
justed to maximum compression with- 
out detonation. The tests showed 47 
road hp for the stock Olds , com- 
pared to 60 road hp for the constant- 
compression engine. The dynamom- 
eter tests concisely indicated the 
results that could be expected if this 
principle could be applied to all en- 
gines operating at high altitudes 

Humphreys, a native of Denver and 
president of the Humphreys Invest- 
ment Co., is the inventor of the 
Humphreys spiral concentrator and 
several other industrial machines 
The paper on his constant-compression 
engine will be published in SAE Quar- 
terly Transactions 


Describes Cummins’ 
Experimental Diesel 


Jan. 28—The dream of many diesel 
automotive engineers, to develop and 
race a high speed diesel engine, came 
true for the engineers of Cummins 
Engine Co. during 1951. These engi- 
neers were able to convert a produc- 
tion design JS engine developing 150 
hp at 2500 rpm to operate at 345 hp 
at 4000 rpm within six months and race 
it in the Indianapolis 500 miles classic 
qualifying at 129.209 mph 

R. C. Schmidt presented the develop- 
ment problems of this work to a group 
of 160 Central Illinois Section mem- 
bers. The paper, “The Experimental 
High Speed Cummins Engine,” pre- 
pared by N. M. Reiners, laboratory 
manager, and R. C. Schmidt, project 
engineer of Cummins Engine Co., was 
originally presented at the SAE Sum- 
mer Meeting at French Lick, Ind., on 
June 6, 1951 

Their experience with this engine 
makes the people of Cummins Engine 
Cc. believe that the high speed diesel 
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At the jan. 28 meeting 
of Central Illinois Sec- 
tion, R. C. Schmidt 
(right) described the 
Cummins experimental 
high speed diesel en- 
gine. C. G. A. Rosen 
was technical chairman 
of the meeting 


engine is a practical aim for auto- 
motive diesels Schmidt also stated 
that: aluminum is a useful material in 
minimizing engine weight, good com- 
bustion is possible at 4000 rpm, as well 
as throughout the lower speed ranges, 
friction losses do not preclude reason- 
able mechanical efficiency at 4000 rpm, 
and that commercial fuels and lubri- 
cants are suitable for use in such high- 
speed diesel engines. 

Actually there would be a number 
of problems before the engine could be 
commercially marketed. No attempt to 
control the oil consumption within 
commercial limits was made; as long as 
the engine did not consume the 10 gal 
of oil permitted for the 500 miles of 
the race, oil consumption was con- 
sidered satisfactory. Piston rings were 
changed in the conversion from the 
standard SAE section 5/32 in. wide 
keystone compression rings to % in 
wide keystone rings, but this was done 
to prevent ring breakage, blowby, and 
improve ring conformability. The 
Roots blower was used because of the 
background of experience and satisfac- 
tory service. No attempt was made at 
piston cooling, the only change to the 
piston was to increase piston-to-liner 
clearance 0.004 in. to prevent piston 
seizure Ring groove wear was ac- 
centuated by the high speed and still 
remains a major problem 

The basic Cummins injector demon- 
strated an adaptability to this engine 
and the combustion system developed 
was able to operate on a wide range 
of fuels from kerosene to the equivalent 
of No. 4 fuel oil, cetane range from 
35 to 55. There was no practical dif- 
ference in performance through the 
load and speed range using this range 
of fuels 

Breathing at high engine speeds is a 
problem with this engine, and four 
valves per cylinder had to be used to 
make 4000 rpm possible A cylinder 
bead with two valves per cylinder was 
used in the early stages of the develop- 
ment, but the engine was limited to 
maximum horsepower at 3300 rpm 

Pumping losses are indicated as a 


major source of friction hursepowe1 
which meant that extensive work must 
be done on valves, timing, porting. 
manifolds and superchargers 

The after-dinner speaker, Chick 
Hearn, a well-known sports broad- 
caster brought the group up-to-date 
on local sports. C. G. A. Rosen was 
technical chairman of the meeting. 


Spark Plug Design 


Ruled by Heat Exchange 


Jan. 24—Specialized processes neces- 
sary to manufacture and service spark 
plugs for use in aircraft engines, high 
altitude flights, jets, large 1500 hp in- 
dustrial pumping engines, racing en- 
gines, and automotive engines were ex- 
plained by Walt H. Roesing, who has 
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spent 28 years with the Champion 
Spark Plug Co. 

The one requirement that must be 
met in all spark plug applications is 
the temperature at which they func- 
tion best, Roesing said. The tempera- 
ture range is from 500 to 1500 F. The 
heat exchange from the plugs to the 
cooling system differs in all engines, 
and the temperature must be con- 
trolled by the design of the plug: thus, 
hot and cold plugs. Hot plugs are 
used where heat transfer is great, and 
cold plugs are used when heat transfer 
is small. 

Two sound films were presented: 
‘The Story of a Spark Plug.” showing 
details of manufacture, and “Indian- 
apolis Races,” with shots of various 
other speed classics 


Fuel Injection System Of 
Cummins Engine Described 


Feb. 1—The paper describing the ex- 
perimental high speed Cummins diesel 
engine delivered by R. C. Schmidt of 
the Cummins Engine Co. at this meet- 


ing was essentially the same paper as 
presented at. the SAE Summer Meeting 
at French Lick Springs Hotel in June 
of 1951. 

Schmidt attributed the success of 
this engine in a large degree to the in- 
jector system. As the plunger of this 
Cummins injector retracts, it uncovers 
the fuel feed hole in the side of the 
injector barrel. With the hole open, 
metered fuel is delivered into the in- 
jector cup; the fuel charge never com- 
pletely fills the cavity. The remaining 
portion of the cavity fills with com- 
pressed and heated air, which enters 
the cup through the spray holes from 
the engine cylinder. Thus, a mixture 
of heated air and fuel is prepared in 
the cup before actual injection. 

Because of the vaporous mixture 
within the cup, actual injection does 
not commence when the cam starts 
the plunger downward; injection can- 
not begin until the pressure in the cup 
equals and exceeds the pressure exist- 
ing in the combustion chamber. At 
the beginning of the injector plunger 
movement, the plunger is compressing 
a mixture of air and fuel, so the pres- 
sure rise in the cup follows the rules 
of compressible fluids, producing a 
relatively slow discharge of fuel from 
the cup. Soon, however, the down- 
ward moving plunger compresses the 
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mixture to a substantially “solid” mass 
The rate of pressure rise in the cup 
increases sharply, producing the neces- 
sary propulsion force to inject the 
main charge 

A curve of the plunger motion shows 
that during the initial downward 
plunger movement, when the fuel 
charge is a compressible mixture, only 
a small quantity of fuel, and perhaps 
some vapor, is delivered to the com- 
bustion chamber. This fact is indi- 
cated by the dynamic motion which 
Shows that the apparent “solid mass” 
level occurs later in the stroke than 
the actual solid fuel level. Therefore, 
a small pilot charge has been dis- 
placed and arrives in the combustion 
chamber prior to the main charge. It 
passes through the usual ignition delay 
period, but has already started the fire 
when the main charge arrives. Thus 
the condition for minimum ignition 
delay and fast, smooth combustion of 
the main charge has been prepared by 
the initial injection characteristics of 
the injector. Schmidt thought that 
the pilot charge is responsible to a 
large degree for the smokeless opera- 
tion of this engine at high speeds. 

During the discussion, Schmidt alsc 
pointed out that the valve seat inserts 
used on this engine are made of stellite 
No. 3 cast in very thin sections. The 
diameter of the valve used on this en- 
gine is approximately 1%, in. 

The top speed of the engine is 
limited to a great extent by the large 
increase in friction losses at the high 
speeds, mainly due to the poor effi- 
ciency of the supercharger at the 
higher speeds 

Schmidt showed a sound film of the 
500 Mile Race at Indianapolis. He 
stated that this experimental engine 
will be run in a new racing car de- 
signed by Cummins in the 1952 race at 
Indianapolis. This year the engine 
will be turned on its side. He also 
showed pictures of the 1951 race car 
which attained a speed of 165 mph on 
the salt flats in Utah. At 165 mph 
the engine is turning over at 4000 rpm 


Urges Reform 
Of Highway Regulations 


Editor 


Jan. 7—A way must be found to adapt 
our highway system to advancing tech- 
nology and free it from the shackling 
effect of a load formula worked out in 
1922 limiting maximum axle loading to 
18,000 lb, A. B. Gorman, manager of the 
Automotive Division of Esso Standard 
Oil Co., told members and guests of 
the Williamsport Group. 

In reviewing the thirty year period 
of 1920 to 1950, Gorman stated that 
the number of motor vehicles increased 
from nine million to forty-nine million 
in that time. The motor truck which 
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handled relatively little freight ton- 
nage in 1920 now handles 8.3 billion 
tons yearly or 75% of the total freight 
tonnage carried by trucks, railroads, 
pipelines, water, and aircraft com- 
bined. In fact, the heavy duty truck 
with its mobility, adaptability, speed 
and economy, has become indispen- 
sable to our way of life, distributing our 
raw materials, goods, and necessities 
to every city, town and hamlet of the 
nation. This fact requires recognition 
from those who control our highway 
design. Surveys show that 88% of 
traffic is handled on 14% of the roads 
and 12% on 86% of the roads. The 
income from highway taxes should be 
channeled to alleviate congestion on 
the heavily travelled roads. Where 
continuous additional lanes are not 
warranted, congestion can be reduced 
economically by providing additional 
lanes on grades to handle slower mov- 
ing traffic 

Trucking costs can be reduced 20% 
by a more liberal tonnage limitation. 
The Government Bureau which makes 
grants for road construction insists 
upon a maximum axle load of 18,000 
lb, a limit worked out in 1922. As an 
example of the effect of this limitation, 
Gorman cited a 60,000 lb gross semi- 
trailer unit. To meet this limit, it 
requires two additional axles which 
have the following effects: 

20% 
33% 
17% 

In our competitive system these 
savings would show up in the end 
price not only as reduced transpor- 
tation charges, but as decreased whole- 
sale and retail markup. 

The speaker raised the question of 
whether the arbitrary limit of 18,000 
lb per axle could be much longer 
maintained without serious effects on 
our economy by holding the produc- 
tion of the trucking industry in a static 
condition. He stated that tests have 
shown that a pavement properly sup- 
ported and drained can support any 
weight which can be applied to it with 
a pneumatic Pavement which is 
not adequately drained or uniformly 
supported will often not support the 
lightest kind of traffic or even its own 
weight without failure. The supported 
pavement is loaded in compression, 
the unsupported pavement in bending 
as a span or as a cantilever 

The speaker showed slides of the 
New Jersey Turnpike designed for a 
36,000 lb axle loading and constructed 
with private funds to eliminate the 
arbitrary load limit of 18000 lb. He 
also showed slides of West Coast lum- 
bering operations using 60,000 lb axle 
loadings where private roads were con- 
structed often paralleling the public 
highway rather than accept the low 
load limitation of the latter. 

In summation, Gorman said that the 
time was overdue for re-examining our 
future goals on highway transportation 
and that our limits set down in 1922 


@ Increased investment 
@ Increased operating expense 
@ Decreased driver productivity 


tire 
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must be discarded for more realistic 
values if our highway systems are to 
continue to advance and keep in step 
with other industries 


C. W. Lincoln Describes 
Saginaw Power Steering Gear 


Jan. 28—Power steering for passenger 
cars has arrived and is definitely here 
to stay, according to C. W. Lincoln, 
chief engineer, Saginaw Steering Gear 
Division, General Motors Corp., who 
ave a talk to the Mid-Michigan Sec- 
tion on the development of power 
steering and a detailed description of 
the Saginaw design which he was in- 
strumental in developing 

The history of steering gear develop- 
ment has been a constant struggle to 
maintain a low steering effort for the 
iriver in the face of the larger forces 
necessary at the wheels in order to 
overcome increased weight on the 
front wheels, smaller tire diameters, 
larger tire sections and lower air pres- 
sures. Although the earliest automo- 
biles utilized straight mechanical link- 
age to transmit motion from the steer- 


ing wheel to the road wheels, reducing 
gears soon had to be introduced in 
order to hold the steering effort within 
reason and the automobile steering 
gear as we think of it was born. The 
simple worm and sector gear type was 
almost universally used until about 
1930. In the next development, a 
roller tooth worm gear replaced the 
plain sector gear with a roller whose 
circumference had the same section 
Thus, rolling contact replaced sliding 
contact and the driver was able to 
overcome the greater work required by 
the new tires with actually less effort 
on his part 

During all this development, cars 
became heavier and the ratio of 
women drivers increased, thus acceler- 
ating the demand for a more efficient 
steering gear. Steering ratios also 
were gradually increased in order to 
reduce the effort of the hand wheel 
even though it meant a greater num- 
ber of turns to effect the same move- 
ment of the road wheels. Steering 
gear efficiency was again increased by 
the introduction of the circulating ball 
type gear which is now used on some 
of the larger passenger cars as well as 
trucks and miscellaneous heavy ve- 
hicles. This type consistently main- 
tains a mechanical efficiency in the 
region of 70%. 

In spite of the development of in- 
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“COOLANT” is a mis- 
nomer as applied to cutting 
fluids. You won't get far 
with just a coolant. The 
fluid used for metal cutting 
must have multiple charac- 
teristics in order to provide 
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life at the required produc- 
tion rate: 
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creased steering gear efficiencies, road 
machinery and earth moving equip- 
ment grew so heavy that manual steer- 
ing became virtually impossible and 
the only solution was the addition of 
power to assist the driver. This situ- 
ation was actually reached about 
twenty years ago so that power steer- 
ing in itself is no new thing. Almost 
all designs utilize a fluid pump to de- 
liver fluid pressure to a power cylinder 
which converts it into a mechanical 
force to assist in the steering of the 
vehicle. Almost universally, oil has 
been the fluid although some air oper- 
ated systems have been developed 
Two general types came into the pic- 
ture: the so-called linkage booster de- 
sign, which leaves the manual steering 
gear substantially untouched and in- 
troduces a control valve and a power 
cylinder which operates directly on the 
steering linkage; and the integral hy- 
draulic gear type, in which the power 
cylinder is mounted on the steering 
gear housing and the power is applied 
to the Pitman shaft of the steering 
gear. The Saginaw power steering de- 
Sign is of this latter type 

The Saginaw power steering gear for 
passenger cars is actually a scaled- 
down version of the design which 
Saginaw produced during the war, and 
was used successfully on armored cars 
More recently this same design has 
been used by Caterpillar. To break it 
down to its simplest components, the 
design is based on the recirculating 
ball type steering gear with the addi- 
tion of a hydraulic operated piston 
pushing on a gear rack which meshes 
with a gear set mounted on the Pitman 
shaft The valve mechanism is 
mounted more or less integrally on the 
steering shaft and is almost instan- 
taneously responsive to the steering 
effort demand. This valve mechanism 
directs the hydraulic pressure to either 
end of the double acting hydraulic 
cylinder according to the direction in 
which the steering wheel is turned 

The source of hydraulic pressure is 
a pump operated by a V-belt from a 
pulley on the engine crank shaft A 
reservoir tank with a capacity of about 
one quart completes the system. This 
reservoir provides oil to make up for 
any slight leakage which may take 
place and also compensates for the dif- 
ference in oil volume in the cylinder 
with the piston at one end of its stroke 
and with it at the other, which is due 
to the volume of the piston rod 

The design of the control mechanism 
is such that the power system will turn 
the front wheels only through an angle 
proportional to the angle through 
which the steering wheel is turned 
When the driver stops turning the 
wheel, the power assist immediately 
turns off When there is only slight 
resistance to steering, the driver's 
effort is essentially the same as in 
manual steering and therefore the 
“road feel” is maintained. Even after 
the power assist cuts in the driver is 
still conscious of a very slight increase 
in steering effort as resistance is en- 
countered at the road wheel. This, 
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When the design calls for greater 
radial bearing capacity in limited 
space, Hyatt Hy-Load Roller Bear- 
ings can usually provide the solution. 

Manufactured in a wide range of 
sizes. with ten distinct types, and 
three series of bearing widths, they 
permit considerable design flexibility. 
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freedom from care—features design- 
ers look for—will be found in these 
dependable bearings. Hyatt Bearings 
Division, General Motors Corpora- 


| 


tion, Harrison, N. J. 
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of road 
range of 
steering 


therefore, maintains a sense 
feel throughout the entire 
operation even though the 
effort is very greatly reduced. 
Actually the slight effort necessary 
to steer down a straight road at high 
speed ranges up to about 3 lb of 
tangential pull on the rim of an 18 in. 
steering wheel. The Saginaw gear is 
designed so that the control valve 
shifts from the fully opened position 
to the fully closed position when the 
wheel pull increases from 3 lb to ap- 
proximately 4 lb. As mentioned be- 
fore, the steering effort required by 
the driver does increase slightly beyond 
this point but under maximum torque 


oN WINGS 


VULCAN has the 
DIAPHRAGMS 


FOR 


requirements such as parking on a dry 
pavement the driver exerts a pull of 
only 8 to 10 lb on the steering wheel. 
With a good manual gear and under a 
like situation, the driver’s effort would 
be in the magnitude of 30 to 40 lb 

In addition to the reduction in steer- 
ing effort, the hydraulic gear also 
effectively dampens road shocks with- 
out interfering with the vehicle’s nor- 
mal tendency to track on the road and 
return to the straight ahead position 
after rounding a corner. As a safety 
feature, the system was designed to 
revert to manual steering in the event 
of power failure in the hydraulic sys- 
tem for any cause 


AC 
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special coated fabric 


AUTOMOTIVE AND AIRCRAFT CONTROLS 


Wherever component design requires actuating diaphragms or synthetic rubber coated 
fabrics having special properties, VULCAN has the knowledge and facilities to solve 


the problem. 


Leading equipment manufacturers choose VULCAN diaphragms and fabrics for such 


applications as 
© Fuel Pumps 
@ Instrument Diaphragms 


@ Vacuum Booster Pumps 


e@ Carburetors 
@ Dashpot Mechanisms 


@ Fuel Metering Controls 


@ Hydraulic and Pneumatic 
Control Mechanisms 


Fabrics available in a wide range of specifications as to base fabric, gauge and prop- 


erties of coatings 


Highly resistant to gasoline, oils, aromatics, alcohols, butane, 


propane and solvents. High heat and cold resistance. 


Bring us your problems. Our engineers will work with yours. Write for literature. 


VULCAN €>}> RUBBER 


PRODUCTS, 


INCORPORATED 


58th Street ond First Avenue * Brooklyn 20, N.Y 


A discussion period conducted by 
Harry Hawkins, also of the Saginaw 
Steering Gear Division, followed Lin- 
coln’s talk. Hawkins pointed out that 
the 1929 Chevrolet with a curb weight 
of 2672 lb and a steering gear ratio of 
95:1 had a maximum parking effort 
of 45 lb while the 1951 Cadillac with 
a curb weight of 4290 lb and a steering 
gear ratio of 21.3: 1 still has a maxi- 
mum parking effort of 45 lb without 
a power steering gear. It seemed to 
be generally conceded by Lincoln as 
well as others with like experience that 
the advent of power steering will have 
a tendency to gradually reduce steering 
gear ratio as the public becomes ac- 
customed to the reduced effort re- 
quired 


Says U.S. Lags 
In Jet Transport Output 


tor 


Jan. 29—*"To the best of my knowl- 
edge, no jet transport airplane is being 
constructed in the United States. 
There is lots of interest, lots of talk 

but no jet transport airplane... . 
Manufacturers, almost overwhelmed 
with defense orders, have been unable 
to justify new commercial speculative 
developments.” These were among 
the important facts brought to to- 
night’s meeting by R. W. Rummel, 
chief engineer, Trans-World Airlines. 

Rummel contrasted our American 
situation with that of Britain where 
he said, a number of new-type trans- 
ports are flying and in production 
The DeHavilland Comet, he pointed 
out, is an all-jet airplane and has been 
delivered in some quantities to British 
Overseas Airways. Exploratory flights 
have been going on for months from 
London through the Middle East 

United States’ international airlines 
will probably feel the first impact of 
jet competition from Great Britain 
Rummel prophesied. The jet plane 
should be popular in this service, since 
it will cut over-the-Atlantic time by 
40%. 

Rummel urged “an aggressive posi- 
tive approach by American manufac- 
turers, supported by the airlines,”’ to 
produce the desired jet transport 
Admitting that development of a pro- 
totype would involve a $30,000,000 to 
$40,000,000 investment, Rummel con- 
cluded: 

“If American manufacturers are to 

preserve their markets, a step in this 
direction is absolutely inevitable. 
If the practical situation will permit, 
U. S. industry can more than make up 
the ground presently lost, but it may 
be tough sledding for a certain period 
of time.” 
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Proposed Standards 
For Oil Service Conditions 


Dec. 10—The subject of motor oils 
today is somewhat complicated, said 
G. M. Hebert, technical service engi- 
neer, Enjay Co., Inc. For example, he 
pointed out, the Office of Price Sta- 
bilization is still tussling with the prob- 
lem of the exact price niche for new 
heavy-duty motor oils meeting MIL- 
O-2104 specifications—that is, where 
they should fit in relation to premium 
and regular oil types. 

During the 1920’s the relatively 
simple oils (blends of conventionally 
refined Pennsylvania Neutral oil and 
a Bright Stock) were generally ade- 
quate for engines during those times— 
the engine life being more critical to 
other factors ‘usually mechanical) 
than to the performance of the crank- 
case lubricant. The increased number 
of engines today (engines which have 
nearly 100% increase in hp, nearly 
100% increase in hp per cu in. dis- 
placement, nearly 60% increase in 
compression ratio, about 45% increase 
in rpm at maximum hp and approxi- 
mately 70% decrease in engine weight 

that is, in lb per hp) has required 
the petroleum industry to produce 
more and better oil. 

What we are presently interested in, 
said Hebert, is “What does the engine 
need”. Except for some less critical 
problems, the general emphasis in 
lubricating oil evaluations is towards 
events that take place in the power 
section of the engine. That is, the oil 
should prevent excessive wear from the 
side thrust of the rings against the 
cylinder wall, it should provide a seal 
around the rings to prevent excessive 
blowby and power losses, and inhibit 
the build-up of deposits in this zone 
The question is, how to produce an 
oil to fulfill the above requirements 

The development of new and im- 
proved refining techniques such as 
hydrogenation, solvent extraction, sol- 
vent dewaxing, etc., and the develop- 
ment and application of chemical 
additives designed to impart the de- 
sired performance characteristics have 
done much to help oils satisfy the 
needs of today’s engine. Slides were 
used to depict the characteristics of 
the various chemical additives and to 
show their effect on the base stocks 

The confusion in the Office of Price 
Stabilization is in part due to the need 
for better standards in the oil industry 
as to the means of defining lubricat- 
ing oils. 

At the present time, the API classi- 
fication of crankcase oils as adopted 
in 1945 is in force. This classification 
places oils in three very broad cate- 
gories: Regular Type—oil suitable for 
use in internal combustion engines 
under moderate operating conditions 
Premium Type—oils having oxidation 
stability and bearing corrosion pre- 


SAE JOURNAL, MARCH, 1952 


ventive properties necessary to make 
them generally suitable for use in 
internal combustion engines where 
operating conditions are more severe 
than regular duty. Heavy Duty Type 
—oils having oxidation stability, bear- 
ing corrosion preventive properties and 
detergent dispersant characteristics 
necessary to make them generally suit- 
able for use in both high speed diesels 
and gasoline engines under heavy duty 
service conditions 

As a result of military specifications, 
the more exacting recommendations 
of engine builders and the advance 
made by the oil industry in under- 
standing lubrication problems, these 
broadly defined terms are considered 


more or less obsolete. Since the en 
gine design and construction charac- 
teristics vary over a wide range and 
since there is considerable variance in 
the characteristics of fuels and main- 
tenance conditions, the following serv- 
ice conditions have been suggested for 
the purpose of guiding the choice of 
types of motor oils 


Gasoline and other spark ignition 


engines: 
Service MS—Service typical of gasoline 
or other spark ignition engines oper- 
ating under unfavorable or severe types 
of service conditions, and where they 
have special lubrication requirements 
for deposit or bearing corrosion control 
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due to operating conditions or to fuel 
or engine design characteristics. 
Service MM-—Service typical of gas- 
oline and other spark ignition engines 
operating under moderate to severe 
service conditions, but presenting prob- 
lems of deposit or bearing corrosion 
control when crankcase temperatures 
are high 

Service ML—Service typical of gas- 
oline or other spark ignition engines 
operated under light and favorable 
service conditions—the engines having 
no special lubrication requirements and 
having no design characteristics sen- 
sitive to deposit formation. 


Automotive type diesel engines: 


Service DG—Service typical of diesel 
engines in any operation where there 
are no exceptionally severe require- 
ments for wear or deposit control due 
to fuel or engine design characteristics 
Service DS—Service typical of diesel 
engines operating under extremely 
severe conditions or having design 
characteristics or using fuel tending to 
produce abnormal wear or deposits. 

It is also proposed that it will be 
permissible to indicate suitablity for 
more than one service by multiple 
designations, as for example: “For 
services MS-MM”, or, “For services 
MS-DG”" 


Power Braking 
Offers Many Advantages 


Jan. 22—Commercial Vehicle Power 
Braking was the subject of the guest 
speaker, W. R. Williams, executive 
engineer, Bendix Products Division 
Bendix Aviation Corp., at the January 
meeting of the Pittsburgh Section. 
After the customary social period and 
dinner at Webster Hall Hotel, the 
meeting reconvened in the auditorium 
of Mellon Institute. H. Kenneth Sief- 
ers was technical chairman of the 
meeting and after being presented by 
Section Chairman W. J. Kittredge, 
Jr., he gave a few preliminary remarks 
on the speaker and his subject. 
Williams led up to his topic by 
describing pre-World War II brakes, 
both the hydraulic brake system still 
used in passenger cars and early power 
brakes, air or vacuum, which consisted 
of a number of separately mounted 
assemblies coupled to the hydraulic 
or mechanical brakes of the vehicle 
He then described the “Hydrovac 
Brake System,” a vacuum-energized 
hydraulic brake system typical of 
modern vacuum-hydraulic power brake 
equipment. He showed how this sys- 
tem combines three major parts of old 
systems, the power cylinder, the hy- 
draulic cylinder and the control valve 
into one unit making for easier ac- 
cessibility and maintenance. He also 
pointed out that many truck units are 
in service carrying greater loads than 
the brakes were designed to handle 
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Mol Moly-sulfide isa 
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extreme pressures, high .ve- 
locity, fretting, elevated 
temperatures and other diffi- 
cult frictional conditions. We 
have compiled detailed rec- 
ords of 154 different applica- 
tions of molybdenum sulfide 
to actual shop and field prob- 
lems—some of which might 
be similar to your own. 

Shopmen, engineers, lubri- 
cation specialists—write now 
for a copy of this new 40-page 
booklet. 
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500 Fifth Avenue 
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your Free Booklet 
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The ease and convenience of push button start- 
ing has made it a popular feature with the car- 
buying public. The economy of push button 
starting with the Bendix Drive has made it 
the choice of leading car manufacturers. This 
unique combination of quality and low cost is 
made possible by Bendix exclusive design 
features. For example, the Bendix* Starter 
Drive requires no actuating linkage and the 
solenoid may be placed in any convenient 
position. Result—starting motor can be 
mounted more easily and in more positions. 
Also the Bendix Drive has fewer parts and 
needs fewer adjustments. For true economy 
from installation to service, plus performance 
proven by over 85,000,000 installations, be 
sure to specify Bendix Starter Drive. Your 
inquiry will receive immediate attention. 


"REG. U.S. PAT. OFF 


ECLIPSE MACHINE DIVISION of 


aviation con 10 


ELMIRA, NEW YOR 
Export Sales: Bendix international Division, 72 Filth Avenue, New York 11, N.Y. 
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BOLING? 
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and that this can be corrected by the 
proper use of hydraulic-vacuum brake 
systems 

Williams’ talk was accompanied by 
excellent slides illustrating how the 
power applied to the pedal is amplified 
the required number of times to handle 
the loads to be stopped and yet permit 
the driver to have the “feel” of brake 
action through the pedal. He also 
discussed the Bendix “Treadle-Vac,” a 
vacuum-hydraulic brake system de- 
signed for passenger cars. Because 
the pressure and travel of the pedal 
is less, it is made in a form similar to 
the accelerator treadle, and it is so 
located as to require minimum move- 
ment and effort of the driver's foot, 
thus retarding driver fatigue. 

At the conclusion of the paper there 
was a question and answer period in 
which Siefers acted as “moderator,” 
and considerable interest was shown 
in truck and bus applications and espe- 
cially in passenger car power brakes 
It was concluded that with power 
brakes, the automatic transmission 
and hydraulic steering, the passenger 
ear of the future will come close to 
operating itself 


Chayne Describes 
GM Experimental Cars 


@ Metrog 

Jan 10—An enthusiastic audience 
greeted John A. C. Warner's entertain- 
ing remarks about the past era of 
motoring and Charles A. Chayne’s re- 
vealing comments on two experimental 
cars incorporating radically new ideas 
Favors were given out to all at the 
meeting, the ladies receiving a bottle 
of perfume and the men a _ pocket 
flashlight 

Reginald M. Cleveland of the New 
York Times, who was originally sched- 
uled, could not be present, and John 
A. C. Warner, general manager of 
SAE, took his place. Warner gave a 
humorous running commentary to 
slides taken from Cleveland's recent 
book, “The Road is Yours.” Many 
pictures of old vehicles were shown, 
and several incidents involving break- 
downs and the hazards of motoring 
long ago brought chuckles from the 
audience 

Zeneral Motor's Vice-President of 
Engineering Charles A. Chayne then 
talked about two new experimental 
cars: Le Sabre, constructed by the 
styling section of GM, and the XP-300, 
made by Buick. These two cars are 
not just new body styles on a present 
chassis; they go as far mechanically 
as they do stylewise 

In order to achieve the “new look” 
the floor was lowered by making it only 
one inch thick, so that the passenger's 
feet are only seven inches from the 
ground. Since this left no room for 
anything under the floor, and because 
the present tendency for less weight 
on the rear wheels should be reversed, 
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The Model S-11-A Industrial & Television 
POCKETSCOPE is a small, compact, light- 
weight instrument for observation of repeti- 
tive electrical circuit phenomena. The 
Industrial & Television POCKETSCOPE is a 
complete Cathode Ray Oscilloscope incor- 
porating the Cathode Ray Tube, vertical, 
horizontal, and intensity amplifiers, linear 
time base oscillator, blanking, synchroni- 
ration means and self-contained power 
supply. This Industrial & Television 
POCKETSCOPE uses the new 3'' Cathode 
Ray Tube especially developed for this 
light-weight and compact instrument. The 
Industrial & Television POCKETSCOPE can 
be used, not only for AC measurements, 
but for DC as well, inasmuch as it has 
vertical and horizontal amplifiers which 
ere capable of reproducing faithfully 
within —2 db, from 0 to 200 KC. 

Vertical and horizontal channels: O.ly ems inch with 
esponse within —2DB from DC to 200 KC, Repetitive 
time base continuously variable from 3CPS to S50KC 
with positive sync, intensity modulation either through 
Amplifier or direct, Blanking of return trace is optional 
Trace expansion is at least twice screen face, Line 
voltage variations, variation of input impedances, or 
manipulations of controls do not bounce trace off 
creen. The Scope stabilizes immediotely 
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it was decided to place the transmis- 
sion, generator, starter and batteries 
in the rear. 

In order to get the most engine in 
the least space, a V-8 of the same dis- 
placement as today’s Chevrolet 6 was 
agreed upon. Then, by using super- 
charging, exaggerated timing, and 
large valves, an engine was constructed 
capable of developing 335 hp. An in- 
take system with two carburetors was 
developed, one of which operates on 
conventional fuel and one using 
methyl alcohol which starts at about 
40° throttle. Actually, the car can 


@® Many “‘big name" 


Maintain speeds up to 85 mph on the 
gasoline carburetor only 

The cars were carefully worked out 
on the idea that they had to ride a 
little better than today’s models, and 
yet have handling characteristics as 
good as or better than a race or sports 
car. Both cars handle marvelously 
despite their extremely soft ride 

Although the design top speed is 
over 140 mph, it is purely incidental 
The cars were designed to work out 
the styling problems basically, and the 
top speed is considered a factor of 
safety—the development to make sure 
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that brakes, handling, ride and so 
forth are perfect at much lower speeds 

The windshield glass wraps all the 
way around. It’s most outstanding 
characteristic is the quietness Pas- 
sengers can talk at perfectly normal 
voice levels at up to 90 mph. The ex- 
treme U-shape is a very difficult manu- 
facturing problem, so this feature will 
take some time to appear on produc- 
tion cars. Other problems arose. The 
very smooth air flow lifted the wipe: 
blades off the glass entirely. so little 
plastic vanes were added to utilize the 
air stream to push the blades against 
the glass. Four wipers were necessary 
to cover the large area, with the side 
wipers cam-operated to cause the 
blades to follow the contour of the 
glass. An interconnection between the 
wipers and the throttle steps up the 
blade speed to twice normal so as to 
clear the mud quickly when the drive! 
steps on the gas to pass a truck that 
is slinging up dirt 


Sees Future For 
High Speed Diesels 


R. C. Schmidt, project engi 

Cummins Engine Co., pre- 
the paper on “The Experi- 
mental High Speed Cummins Diesel 
Engine” which he and N. M. Reiners, 
laboratory manager for Cummins, pre- 
sented at the SAE Summer Meeting 
last June 

The paper told the story of how the 
JSX, the high speed Cummins engine 
used in the 1950 Indianapolis race 
was developed from Cummins JS en- 
gine, a production diesel designed for 
trucks. The JS engine is rated at 150 
bhp at 2500 rpm; the JSX put out 345 
bhp at 4000 rpm 

Experience with 
indicated 

1. That aluminum is useful in mini 
mizing weight of high-speed diesels 

2. That good combustion is possibie 
at 4000 rpm as well as throughout the 
lower speed range 

3. That friction losses do not pre- 
clude reasonable mechanical efficience 
at 4000 rpm; 

4. That rapidly 


Jan. 22 
neer for 
sented 


the racing engine 


increasing friction 
losses above 4000 rpm, rather than 
combustion, is the limiting factor on 
the maximum practical rpm of the en- 
gine 

5. That commercially available fuels 
and lubricants can be used in high- 
speed diesels 

C. K. Olson, assistant general man- 
ager of National Supply Co., gave a 
coffee talk on his experiences and ob- 
servations in South America while 
making a survey of diesel engine appli- 
cations in transportation, particularly 
railroading 
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SPECIALIZED FASTENERS 


Illustrated above are a few of the hundreds of different fasteners and 
allied devices designed and produced im volume by United-Carr for the 
leading manufacturers in the automotive industry. A typical modern 
automobile uses hundreds of these and similar devices, each tailor-made to 
speed assembly, lower costs or increase operating efficiency. 


COMPLETE ENGINEERING SERVICE 


United-Carr and its subsidiaries serve not only the automotive industry 
but the aviation, appliance, electronics and furniture industries, too. 
Each division of the company provides a reservoir of special knowledge 
for the others. It is this variety of skills and experience that makes 

our highly integrated organization uniquely valuable. 


YOUR SPECIAL PROBLEMS 


.. may have fairly simple solutions or they may require close collaboration 
between your engineering staff and ours. In either case, we believe 
you will find it pays to consult United-Carr— FIRST IN FASTENERS. 
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FURNITURE 
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UNITED-CARR FASTENER CORP CAMBRIDGE 42, MASSACHUSETTS 
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About SAE Members 


Continued from Page 81 


DAVID M. SAENGER, who was re- 
search engineer for California Re- 
search Corp., is now serving with the 
Navy as a lieutenant aboard the U.S.S. 
Blenny 


ARMAND L. THIELKER is now 
aeronautical engineer for McDonnell 
Aircraft Corp. at Lambert Airport, St. 
Louis. He was previously with Gen- 
eral Motors’ Allison Division, Speed- 
way, Ind., as project engineer. 


SYLVANUS C. WALKER, who was 
with Halliburton Oil Well Cementing 
Co., is now in the Air Force. Captain 
Walker is flight commander at the 
Liaison Pilot Training School at San 
Marcos Air Force Base, Texas 


ELROY PENNER is now at Edwards 
Air Force Base, Edwards, Calif., as 
aeronautical powerplant engineer. He 
was formerly with the Navy at Mare 
Island Naval Shipyard in Vallejo, Calif. 


GEORGE C. MILAN has joined the 
aeronautical engineering division of 
the Machine & Tool Design Co., Balti- 
more, as a development engineer. He 
had been senior designer for Glenn L. 
Martin Co 


Sure, you use these... 


Fasco Automatic Reset Circuit Breaker 


Fasco Hydraulic Stoplight Switch 


These Fasco products have proved Fasco dependability, ver- 


* 
satility, and economy throughout the automotive industry*. 


but how about this ? 


Fasco Directional 
Signal Flasher 


The comparatively new Fasco 
Flasher has superior design features 
that are winning fast acceptance. If 
you haven't tested Fasco Flashes, 


look into the advantages they offer 


*FASCO furnishes original equipment for Ford + Mercury 


Hudson « Lincoln « Dod 


ge + Chrysler + Kaiser + De 


Sote + Studebaker + Frazer + Plymouth +» Checker Cab 


Nash + Reo + Packard - 
national Harvester + 
General Motors Trucks & 


FASCO \v 


Cadillac + 


Diamond T+ Buick « Inter- 
Crosley + Willys 
Coaches, etc. 


ly F. A. SMITH MFG. CO,, INC Vi 


stries, Inc. 


oa 
one! 


ROCHESTER 2, N. Y. 


JOSEPH W. MARLEDGE, who was 
automotive sales engineer for Gulf Oil 
Corp., Houston, Texas, has transferred 
to the company’s Beaumont, Texas. 
office as district sales engineer. 


RALPH I. BATES, who was section 
engineer with Delco Products Division, 
GMC, Dayton, Ohio, is now assistant 
chief engineer for the same company 


MARTIN HEBERT, JR., who was a 
project engineer in the proving ground 
section of General Motors Corp., is 
now with General Electric Co.'s ANP 
Project 


CECIL Z. GREEN, who was superin- 
tendent of maintenance for Western 
Milk Transport Co., is now manager of 
the Vernon, Calif., branch of Al Ross 
& Co. 


A. J. UNDERWOOD, western adver- 
tising manager of the SAE Journal, 
has been appointed to the Orchard 
Lake Village Commission and named 
village treasurer 


HAROLD G. B. PERRY is now serv- 
ing as headquarters engineer on U. S 
War Department contracts for Fay, 
Spofford and Thorndike in Casablanca, 
French Morocco. Perry was engineer 
in chief and technical adviser for 
Standard-Vacuum Oil Co. in Shanghai, 
China, until retiring from that com- 
pany in 1946, and later organized the 
firm of Sinim Engineering Corp., which 
was forced to suspend operations after 
the fall of the Chinese Nationalist re- 
gime 


EDWARD V. CORDES is now branch 
manager of Berman Sales Co. in Allen- 
town, Pa. Cordes was formerly field 
engineer for A. E. Friedgen, Inc., in 
New York City 


A. H. FOX, who was a group leader, 
has been promoted to research asso- 
ciate in the automotive research divi- 
sion of Standard Oil Co. (Indiana) at 
Whiting, Ind. Fox has been with 
Standard since 1937. He was SAE 
vice-president representing Diesel En- 
gine Activity in 1950 


CHARLES H. MILLER is now re- 
gional manager for South America of 
White Motor Co., with headquarters in 
Rio de Janeiro, Brazil. Miller was for- 
merly manager of export coach sales 
in Cleveland, Ohio. 


JOHN F. JONES is now contact 
engineer at the New Orleans, La., plant 
of Chrysler Corp. He was previously 
project engineer with Chrysler's engi- 
neering division in Detroit 


GLEN H. HOLZHAUSEN has joined 
McCulloch Motors Corp., Los Angeles, 
Calif.. as design engineer. He was 
previously engine analyst for Kaiser- 
Frazer Corp. in Willow Run, Mich. 


LEONARD E. BOGUE, 
chief of the fuel metering 


assistant 
group of 
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ROTOR PUMPS 


As a pioneer in the development of pumps with flow-control for 
hydraulic power-steering, the Eaton Pump Division offers unequalled 
facilities in both design and production in this highly specialized field 
The Eaton high-speed power unit provides the desirable advantage of 
small, compact design. If you are considering this important addition 
to the ease, convenience, and safety of modern motoring, there are 


distinct benefits in permitting our engineers to work with yours in the 


early desian stages 


LTON MANUFACTURING COM PAN? 


CLEVELAND OHIO 


(/p G, 
Sump TAL IL 


‘rench Road . Pro e ane 


SAE JOURNAL, MARCH, 1952 





Our production facilities are specially designed to meet 
today’s fluctuating quotas for automotive, tractor and industrial 
engines. 


That’s why you can depend on us to meet your most exacting 
requirements for precision engine bearings, promptly .. . 
whether in small custom, or huge mass-production quantities. 


When you specify our engine bearings for your production, 
you are selecting a manufacturer who has been a leader in the 
field for over 25 vears. 


DETROIT ALUMINUM & BRASS CORPORATION 


DETROIT 11, MICHIGAN 
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Bendix Aviation Corp., South Bend, 
Ind., was recently awarded a certificate 
of appreciation for patriotic civilian 
service during World War II by the De- 
partment of the Army. As a member 
of the Technical Industrial Intelligence 
Committee of the Army, Bogue took 
part in a 3-month tour of Germany 
which resulted in a comprehensive 
study of German accomplishments in 
the automotive industry both before 
and during the war 


KEITH E. COXE is now design engi- 
neer in the powerplant unit of Boeing 
Airplane Co., Seattle, Wash. He was 
previously senior layout man at Cadil- 
lac Division's Cleveland Tank Plant 

RAYMOND J. THOMAS has been 
named chief metallurgist at the New 
Brunswick, N. J., plant of Studebaker 
Corp. Thomas was formerly chief 
metallurgist for Jacobs Aircraft Engine 
Co. in Pottstown, Pa 


DEAN S. PIERCE, SR., is now proj- 
ect engineer for Dobeckmun Co. in 
Bennington, Vt Pierce was formerly 
with Sundstrand Machine Tool Co., 
Rockford, Il. 


EUGENE L. BRICKMAN, who was 
production engineer for the Air Force's 
Air Materiel Command at Wright-Pat- 
terson Base, Dayton, Ohio, has joined 
North American Aviation, Inc., Los An- 
geles, as research analyst 


GEORGE W. FRUTH, who was for- 
merly research engineer for Cooper 
Bessemer Corp. in Mount Vernon, 
Ohio, is now assistant design officer 
for the U. S. Navy in Chicago 


EVERELL W. JEWETT, JR., has 
joined Detroit Arsenal as assistant lab- 
oratory supervisor of the engine sec- 
tion. He was previously project en- 
gineer for Eaton Mfg. Co 


JOHN H. HUNT was among the 
speakers at the celebration of the 10th 
anniversary of Rackham Educational 
Memorial in Detroit on Jan. 28. Hunt 
was first president of the Engineering 
Society of Detroit, and is a trustee of 
the Rackham Engineering Foundation 


ROY TOMPKINS, who was factory 
manager for Sealed Power Corp. of 
Canada, Ltd., in Stratford, Ont., is 
now manager of Reliance Machine 
and Motor Co., Ltd., Brandon, Man. 


KENNETH E. COPPOCK, assistant 
chief engineer of GMC Fisher Body Di- 
vision, has been elected vice-president 
of the American Society of Body Engi- 
neers 


HARRY S. PACK, vice-president of 
Piasecki Helicopter Corp., spoke before 
a group of Naval Reserve officers at 
the Philadelphia Naval Base on Jan. 
22. Pack, who spent last October ob- 
serving missions and evaluating heli- 
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ADEL 


MOTOR DRIVEN 


PUMPS 
FOR AIRCRAFT 


ADEL presents a wide range of 
Motor Driven Aircraft Heater, Anti- 
Icing, Hydraulic and Fuel System 
Pumps with a wide spread in capacity 
and application. Completely designed 
and manufactured by ADEL, they 
meet or surpass all AN standards to 
provide dependable pump perform- 
ance. Illustrations indicate the com- 
pact, relative scale of dimensions 
ADEL also produces a complete line 
of Aircraft Hydraulic and Pneumatic 
Control Equipment, Engine Acces- 
sories and line supports. 

For complete engineering specifi- 
cations and counsel, address ADEL 
DIVISION, GENERAL METALS 
CORPORATION, 10783 Van 
Owen St., Burbank, California 


IWER ENGI 


EMERGENCY 
SYSTEM PUMP 


1500 P.S.I, 
it 24 V.D.C. motor 


+ 23383 
PROP FEATHERING PUMP 


5 G.P.M. at 1000 P.S.I 
Intermittent 24 V.D.C. motor 
Weight 21.0 lbs. 


NEERING CORPORATION 
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AULUIC DRIVES 


TWIN DISC CLUTCH COMPANY, Racin 


SRANCHES: CLEVELAND + DALLAS + DETROIT - 


106 


40S ANGELES 


Wiscon * HYDRAULIC DIVISION, Rockford, illinois 
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copter performance in Korea, reported 
on the many uses of the helicopter in 
military oprations 


HERBERT OXLEY has been named 
assistant supervisor of the experimen- 
tal engine section, engine engineering 
department, of Ford Motor Co. He 
was previously manager of the engi- 
neering test department at Ford’s air- 
craft engine division in Chicago, Tl 


ALDEN G. RAYBURN is now chief 
engineer for Vimcar Corp., Van Nuys 
Calif. He was formerly consulting en- 
gineer for Westwood Mfg. Co., a sub- 
sidiary of Vimcar. Rayburn has re- 
cently been granted a patent on a new 
liquid gas refrigeration system fo! 
trucks and refrigerator cars 


LAWRENCE J. NEMETH is now 
junior designer for A. O. Smith Corp 
Rochester, N.Y. Nemeth was formerly 
with Goodyear Aircraft Corp. in Akron 
Ohio 
H. EGGERT 
Continental Machine Co Savage 
Minn design engineer He was 
previously assistant chief engineer of 
Tobin-Arp Mfg. Co. in Minneapolis 


ALBERT has joined 
in 


as 


DAVID 8S. CRAVEN has been called 
from his post as director of mainte- 
nance of McLean Trucking Co., Win- 
ston-Salem, N.C., to duty with the 
Navy. Commander Craven is stationed 
in Washington, D.C 


ARTHUR A. AYMAR has joined 
Hamilton Standard Division of United 
Aircraft Corp., East Hartford, Conn., 
as assistant project engineer. Aymar 
will supervise a development program 
for cabin air conditioning equipment 
for jet aircraft, air turbine alternator 
drive, fan research, and high speed 
bearing applications. He was formerly 
with the aircraft gas turbine division 
of General Electric Co 


JOSEPH GESCHELIN, Detroit ed- 
itor of Chilton Publications, introduced 
the SAE Annual Meeting in Detroit in 
a radio interview on Station WJR on 
Jan. 12 The interview covered the 
aims of SAE, the scope of the meeting, 
and the significance of the program 
to the public. On Feb. 12, Geschelin 
outlined some of the major features of 
1952 cars in a coffee talk before the 
Detroit Chapter of ASME 


LOREN D. GILMORE is now with 
the industrial power division of Inter- 
national Harvester Co., Melrose Park 
Ill., as instrumentation engineer for 
the test engineering group. He was 
previously engineer in charge of re- 
search and testing for Heil Co 


R. DIXON SPEAS has opened offices 
at LaGuardia Field, N. Y., to provide 
consultant services in the engineering 
and operation phases of the air trans- 
port and associated fields. Speas was 
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Clete em Bem Ge thie 


In the last 38 years, Morse has 


worked closely with top automotive 
engineers in the development of 
timing chains and in the design of 
timing chain drives. 

The exceptional performance of 
over 54 million Morse Timing Chain 
Drives stems directly from that 
collaboration. 


In knowledge and skill that can be 
focused on timing-drive problems 
and in the mass-production of pre- 
cision-built timing chain drives, 
there is one acknowledged leader. 
It’s Morse. That’s why M = TC, 
Morse means Timing Chains. 


SEND FOR FREE PRINT 


Burstall and Hill: English steam wagon, 1824 

This is one of a series of old prints of old machines (and ways 
of power transmission) that will appear in future Morse adver 
tisements. Write for your free, enlarged copy, suitable for 
framing for your collection. 
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CHIKSAN 


-o+-@ great name at MACH I 


No need to waste precious time...and 
money ...on design, mock-up and testing to 
develop Swivel Joints for your flexible lines. 
CHIKSAN Ball-Bearing Swivel Joints are 
proved now for all kinds of applications. 

With CHIKSAN Swivel Joints, you can 
build flexible lines with all-metal tubing 
which permit tight bends and fit into limited 
space... lines which permit unlimited flexi- 
bility without drag or sag...lines which 
assure maximum safety and dependability 
under pressures to 3,000 psi. (to 15,000 psi. 
on industrial applications). 

CHIKSAN performance is proved by the 
continued acceptance of leading Aircraft and 
Industrial manufacturers for applications in 
civilian and military equipment for use on 
land, on the sea and in the air. 


a) Basic Type Swivel Joints —for pressures from 125 ps 
to 15,000 psi. (b) High Temperature Swivel! Joints for 
temperotures to 500° F working pressures to 700 psi 

Rotating Joints for 150-ib. steam, brine, ef For hot 
ond olls, tumblers, platens, ef J) Sanitory Swivel 
oints for food processing, fruit et, doiries, etc. le 
Hydra Swive! Joints for pressures to 3,000 psi. For air 
croft, industrial and armored equipment. (f) Flexible Lines 
designed ond fobricoted to meet specific requirements 


Write for Catalog No. 2-A—Department 3-8) 


Representatives in Principal Cities 


STANDARD APPLICATIONS FOR 
CHIKSAN AIRCRAFT SWIVEL JOINTS 
FUEL DUMP CHUTES * WING FOLD « 
FLIGHT CONTROL * OXYGEN LINES 
* HYDRAULIC LINES, LANDING GEAR 
* FUEL AND O1L TANK SWING INTAKES 


Typical CHIKSAN installation 
on hydraulic lines for aircraft 
landing gear 


Brake line installation on 
torque link in aircraft brake 


system. 


CHIKSAN COMPANY ano sussiviary companies 


NEWARK 2, N.3) 


BREA, CALIFORNIA 


CHICAGO 28, ILL. 


CHIKSAN EXPORT COMPANY, 155 WASHINGTON ST., NEWARK, N. J. 
WELL EQUIPMENT MFG. CORP., HOUSTON 1, TEXAS 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 
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formerly U. S. representative for A. V 
Roe Canada, Ltd.; he resigned when 
military commitments of the company 
forced postponement of production of 
the Avro “Jetliner,” the jet transport 
plane with which Speas’ work was 
chiefly concerned 


GERALD F. P. FOX, supplies and 
development engineer for Rolls-Royce 
Ltd., Derby, England, has taken on ad- 
ditional duties as assistant purchase 
manager, raw materials, for the com- 
pany 


WESLEY A. HARPER is now re 
search engineer on the staff of Taylor- 
Wharton Iron and Steel Co. at Cin- 
cinnati, Ohio. Harper was previously 
chief engineer of National Farm Ma- 
chinery Cooperative, Bellevue, Ohio 


LEO M. SMITH has joined the 
product engineering department of 
Ford's Lincoln-Mercury Division gas 
turbine plant in Detroit. Smith was 
formerly supervisor of the engine test 
section of Ford’s Aircraft Engine Di- 


vision in Chicago 


MARVIN E. DEMENT is now power- 
plant analyst for Chance Vought Ail 
craft Division of United Aircraft Corp 
in Dallas, Texas. He was formerly 
with Wright Aeronautical Division of 
Curtiss-Wright as senior assistant 
project engineer 


WILLIAM F. STOERMER has joined 
Romec Division of Lear, Inc., Elyria 
Ohio, as assistant chief enginee! 
Stoermer was formerly project engi- 
neer for Aero Supply Mfg. Co., Inc 
Corry, Pa 


KURT GOLDMANN is now nuclea! 
engineer for Nuclear Development As- 
sociates, White Plains, N. Y. He was 
previously research engineer for Car 
rier Corp., Syracuse, N. Y 


ROBERT E. STRASSER has re- 
joined Hydro-Aire Inc Burbank 
Calif., as design engineer, after serving 
as research engineer for Gates Rubbet 
Co. in Denver, Colo 


L. P. McCARTHY has been named 
manager of manufacturers sales fo! 
Willard Storage Battery Co., eastern 
division. He has been a manufac- 
turers sales representative in the terri- 
tory since 1947 


JOHN F. PEACOCK has _ joined 
Richfield Oil Corp. as staff engineer 
at the New York office. He was for- 
merly with William Tunkey, In 
Akron, N. Y 


CHRISTOPHER DYKES, who was 
chief engineer (development) for 
British Overseas Airways Corp. in 
Brentford, Middlesex, England, has 
left that firm and is considering set- 
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»--PAYLOAD POWER 


@ Where hauling is heaviest, and hardest... 
where turns twist, and grades are steep and stiff— 
Waukesha Super-Duty Diesels take trucks through, 
and come back for more. Waukesha has put all 
this payload performance into its Diesels—by 25 
years of Diesel development and research—with 
many exclusive Waukesha features. The patented 
spherical combustion chamber controls combus- 
tion to meet operation needs—giving the engine 
lively responsive acceleration, smoothness and com- 
plete clean burning for high fuel economy and 


low maintenance. For the how and why Diesel 
details, send for Bulletin 1415. WARD Super-Duty DIESEL —6 cylinden, 


162 61%4-in. bore x 614-in. stroke, 1197 cu. in. displ. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. e NEW YORK, TULSA, LOS ANGELES 
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tling permanently in the United States 
He expects to visit this country in the 
near future 


THOMAS 8. CREIGHTON is now 
with Federal Trucks, Inc., Pittsburgh, 
Pa., in charge of sales and service 
Creighton was previously service man- 
ager for Sterling Division of White 
Motor Co. in Pittsburgh 


EVEN THE MOST 
iolent 
Vibration 


JAMES J. KLOCHKOV is now as- 
sistant superintendent of automotive 
production for General Motors de 
Mexico. Klochkov was formerly with 
the manufacturing information section 
of General Motors Overseas Opera- 
tions in Detroit 


H. FLETCHER BROWN of Chelten- 
ham, England, is at present associated 
with the Georgia division of Lockheed 
Aircraft Corp., Marietta, Ga 


CARL F. BACHLE, vice-president in 
charge of research of Continental 


RLV A AVI 


CAN’T REDUCE THE ACCURACY OF 


RUGGED 


Xichesles 


©°@ on 


Ors Specially designed for heavy-duty service, Rochester 
Tractor Gauges are built with vibration and pulsation dampeners. 
There’s no danger of accuracy loss through rough riding. Even 
high overloads can’t damage their sensitive movements, or cause 
their pointers to flutter. They keep om delivering accurate read- 
ings, too, year after year, because of their unusually rugged 


construction. 


And for extra protection, Rochester gauges are permanently 
sealed behind heavy glass crystals. Dirt and water just can’t get in. 
This outstanding dependability has made Rochester Gauges the 
choice of all leading tractor manufacturers for more than 35 years. 


Manufacturing Company, Inc. 
21 Rockwood St., Rochester 10, N. Y. 


THERMOMETERS 


GAUGES 


Seca 


AMMETERS 


Aviation and Engineering Corp., De- 
troit, was recently elected an honorary 
member of the Michigan Pi Rho Chap- 
ter of Pi Tau Sigma, national honorary 
mechanical engineering fraternity. 


FRANK L. SCHWARTZ, professor of 
mechanical engineering at the Uni- 
versity of Michigan, is on sabbatical 
leave for the Spring semester, and will 
attend the International Gas Turbine 
School at Farnboro, England. He also 
plans to visit gas turbine manufactur- 
ing plants in England and Switzerland. 


RICHARD J. SCANLAN, JR., who 
has been service representative for 
Hudson Motor Car Co. in New York 
City, has reenrolled in Michigan Col- 
lege of Mining and _ Technology, 
Houghton, Mich., for further study in 
mechanical engineering. 


WIX C. THORPE has been promoted 
to draftsman in the office of the super- 
intendent of motive power and equip- 
ment of Southern Pacific Railroad Co., 
Houston, Texas. He was previously 
special apprentice. 


MAURICE W. McMAHAN is now 
with the aircraft gas turbine division 
of General Electric Co. in Cincinnati, 
Ohio, as technical engineer on gas tur- 
bine power control design and develop- 
ment. McMahan was formerly as- 
sistant project engineer for Wright 
Aeronautical Corp 


KENNETH A. DIGNEY, president of 
Oberdorfer Foundries, Inc., and CARL 
F. B. ROTH, president of Aircooled 
Motors, Inc., have been elected vice- 
presidents of Manufacturers Associa- 
tion of Syracuse in Syracuse, N. Y 
Digney will also serve as a director of 
the association 


NORMAN B. HOWELLS is now resi- 
dent supervisor of shipbuilding for the 
U. S. Navy at Burger Boat Co., Mani- 
towac, Wis. Howells was previously 
shop engineer for the Chicago and 
North Western Railway System in Chi- 
cago 


JOHN F. CRANE is now design engi- 
neer for the guided missile division of 
Consolidated Vultee Aircraft Corp., 
San Diego, Calif. He was previously 
with Rohr Aircraft Corp., Chula Vista, 
Calif. 

RAYMOND O. OYLER, who 
manager of the Milwaukee zone for 
GMC New Departure Division, has 
been promoted to manager of the mid- 
west region in Chicago 


was 


JOHN M. SCHNETZLER is now field 
engineer in the Los Angeles office of 
Wright Aeronautical Division of Cur- 
tiss-Wright Corp. Prior to joining 
Wright, Schnetzler was powerplant 
engineer for Pan American World Air- 
ways, Inc., in Miami, Fla. 
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to move more, faster... 
use more of your engine’s 


The formula for moving any load at higher average 
speeds, for less, is simple: 

Put your horsepower to work effectively. 

Every time you lug your engine, or even let it drop 
below the maximum efficiency range, you lose profits. 

That's why the right transmission for your “road and 
load” is so important. That’s why so many profit-wise 
operators specify Fuller Heavy-Duty Transmissions, Fuller 
Auxiliary Transmissions—and Fuller 10-Speed Roap 
RANGER® Transmissions. 

For the transmission is where horsepower goes to work. 
And Fuller has proved, time and again, to owner, to 
mechanic and to driver that Fuller Transmissions gear 
your rig to use more of your horsepow er—to move more, 
faster, for less. 

Illustrated are four of the wide selection of Fuller 
Heavy-Duty Transmissions. Ask for data on the type and 
hp range in which you are interested. 


10-B-1120 


FULLER MANUFACTURING COMPANY (Transmission Division), KALAMAZOO 13F, MICHIGAN % 


Unit Drop Forge Division, Milwaukee 1, Wis. « WESTERN DISTRICT OFFICE (SALES & SERVICE—BOTH DIVISIONS), 1060 E. 1 Ith Street, Oakland 6, Calif. 


SAE JOURNAL, MARCH, 1952 WW 





The Gierce Governor Lompany, 
Anderson, Indiana, is one 

of the nation's leaders in the 
engineering and production 
Of precision fuel control 
equipment for the turbojet 
aircraft engine industry. 


shown above is one section of 
Pierce Governor's ‘‘flight lab 
where Pierce precision-built 
turbojet fuel regulators undergo 
rigid testing and inspection 
under simulated operating 
conditions. 


( ., DIERCE 


‘S..--” Governor Company, Inc. 


Box 1000, Anderson, Indiana 


“World's Most Experienced Governor Manufacturer” 


Students Enter Industry 


Continued From Page 82 


PETER STER, JR. ‘Indiana Technical 
College '51) is a field engineer for 
Cummins Engine Co., Columbus, Ind 


HAROLD J. ROED (Northrop Aero- 
nautical Institute '51) is with McDon- 
nell Aircraft Co., Hawthorne, Cailif., 
as a junior engineer and design drafts- 
man. 


ROBERT E. NIVA ‘Michigan College 
or Mining & Technology ‘51) has 
joined Nordberg Mfg. Co., Milwaukee, 
Wis 


JOHN F. CAPTAIN, JR. (New York 
University '51) is a graduate student 
engineer for Westinghouse Corp. in 
East Pittsburgh, Pa. 


LAWRENCE T. ADAMS (Bradley Uni- 
versity 51) is with Chrysler Corp. in 
Detroit as a laboratory technician 


JAMES M. FRANK (Indiana Tech- 
nical College 51) is a draftsman for 
Pierce Governor Co., Inc., Anderson, 
Ind 


HENRY G. WICKES, JR. (A & M 
College of Texas '51) is now a 2nd 
lieutenant in the Ordnance Corps. 


GEORGE F. THORP (Cal-Aero Tech- 
nical Institute °51) is with Northrop 
Aircraft Co. at Hawthorne, Calif., as 
a draftsman 


THOMAS M. EPPERSON (California 
State Polytechnic College '51) is a ser- 
vice liaison man with Douglas Aircraft 
Co., El Segundo, Calif. 


ALBERT J. BURMEISTER (Bradley 
University ‘51) has joined Richards- 
Wilcox Mfg. Co., Aurora, Ill 


JOHN A. BEST (California State Poly- 
technic College 51) is with Douglas 
Aircraft Co. in Long Beach, Calif., as 
an engineering coordinator 


WALTER J. SHARROCK (Ohio State 
University '51) is a machine designe: 
for Steel Products Engineering Co., 
Springfield, Ohio 


DAVID A. CHARVONIA (University of 
California '51) is a research analyst 
with North American Aviation Co., 
Downey, Calif 


RUSSELL L. MURPHY (Indiana Tech- 
nical College '51) is now with Anchor 
Hocking Glass Corp., Lancaster, Ohio 


IRVING DITON (‘Lawrence Institute 
of Technology ‘51) is with Eclipse- 
Pioneer Division of Bendix Aviation 
Corp., Teterboro, N. J., as an electrical 
test engineer 


HARVEY F. DICK (Oklahoma A & M 
College '51) is in the engineering re- 
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Thinking © 
about equipmé 

for Revenue 
Transportation ? 
. think about 

Clark Transmissions. 
] The two ideas go 
naturally and inseparably 


together. 


For a quarter-century s ” yd 


Clark Transmissions have been doing the job 


they were designed to do, quietly and efficiently. 
It certainly is good business 
to work with Clark 


SEE 

NEXT PAGE 

FOR MORE ABOUT 
CLARK PRODUCTS 


CLARK EQUIPMENT COMPANY, Buchanan. Michigan 


Other Plants: BATTLE CREEK, JACKSON, MICHIGAN 





THESE ARE THE 
PRODUCTS O 












One clear purpose guides the design 
and manufacture of Clark Products 
that each shall be the best of its kind. 
In the huge and growing field of | cz 
mechanized materials handling, Clark 
serves all industry —by producing The 
Leadership Line of fork-lift trucks, 
industrial towing tractors, powered 
hand trucks and stackers. “< 
In the Automotive Industry the "i 
name CLARK is an accepted symbol \ 
of fine engineering and quality con- 
struction—in axles, transmissions and 
drive units for motor trucks, buses, 
farm tractors and agricultural and 





industrial implements. 


os Pa 4 ELECTRIC ano GAS POWERED 
me) let 
CL RTM 0 eta BY 
ma) |p 
or= 'O © 3 f 


INDUSTRIAL TRUCK DIVISION - CLARK EQUIPMENT COMPANY - BATTLE CREEK 35, MICH 
Please send Condensed Catalog Sofety Soves 









Nome 
Firm Nome 


Street 


PRODUCTS OF CLARK—TRANSMISSIONS + FORK TRUCKS & TRACTORS 
POWERED HAND TRUCKS + GEARS & FORGINGS + RAILWAY CAR TRUCKS 
AXLE HOUSINGS + ELECTRIC STEEL CASTINGS + AXLES + TRACTOR UNITS 


City 
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Students Enter Industry 
Continued 


search department of International 
Harvester Co., in Fort Wayne, Ind. 


ROBERT G. WOODWARD (Catholic 
University of America '51) is with Gen- 
eral Electric Co., at East Plant, Pitts- 
field, Mass. 


WILLIAM R. WEST (‘Carnegie Insti- 
tute of Technology '51) is a test engi- 
neer in the aeronautical engine labo- 
ratory of Naval Air Materiel Center 
Philadelphia, Pa. 


WILLIAM R. HARVEY (Case Institute 
of Technology ’51) is now a supervisory 
trainee for Lamson and Sessions Co., 
Cleveland, Ohio. 


WALTER J. WOJTASZEK (Pennsyl- 
vania State College '51) is with Wright 
Aeronautical Corp., Wood-Ridge, N. J., 
as a junior test engineer 


MICHAEL M. SCHUSTER (University 
of California at Los Angeles '51) has 
joined Hi-Shear Rivet Tool Co., Los 
Angeles, Calif 


FREMONT R. CODY (University of 
Washington '51) is now a mechanical 
maintenance assistant with Kaiser 
Steel Corp., Fontana, Calif. 


LOUIS E. HUHMAN (Villanova College 
51) is in the design division of Phila- 
delphia Naval Shipyard. 


EMORY N. YOUNT (University of 
California at Berkeley '51) is now a re- 
search engineer at the Dearborn En- 
gineering Laboratories of Ford Motor 
Co. 


ALEXANDER J. SZABO (McGill Uni- 
versity 51) is in the time standards 
and methods department of Ford 
Motor Co. of Canada, Ltd., Windsor, 
Ont. 


JAMES F. KELLEHER ‘(A & M College 
of Texas '51) is in the dynamic analysis 
group of Chance Vought Aircraft Divi- 
sion of United Aircraft Corp., Dallas, 
Texas. 


TED KARMAZIN (Detroit Institute of 
Technology °51) is with Monroe Auto 
Equipment Co., Monroe, Mich., as a 
project engineer. 


PHILIP E. BARNES (Purdue Univer- 
sity '51) is in the U. S. Air Force at 
Atterbury Base, Columbus, Ind. 


PAUL 8. INGRAHAM (Rensselaer 
Polytechnic Institute '51) is now with 
the Torrington Co., Westfield, Mass. 


WILLIAM JAMES BIRK (California 
State Polytechnic College ’51) is a de- 
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LEROY H. SMITH (‘Academy of Aero- 
nautics 51) is with Republic Aviation 
Corp., Farmingdale, N. Y., as an as- 
sembly inspector 


sign engineer with American Pipe and 
Steel Co., Alhambra, Calif 


JOHN F. VIZZINI ‘Academy of Aero- 
nautics '49) is now serving in the Air 
Force as a crew chief stationed at 
Craig Air Force Base, Ala 


HOWARD N. SEESE (University of 
Pittsburgh °51) is in the training pro- 
gram of U. S. Steel Corp. at the Home- 
stead plant, Homestead, Pa 

WILLIAM M. TISDALE ‘General Mo- 
tors Institute °51) is now claims man- 
ager for the El Paso zone of GMC 
Buick Motor Division in El Paso, Texas. 


3 TIMES SAFER 


Tung-Sol Signal Flashers permit a three-way flashing 
hook-up for automobile or truck direction signals. 


HARRY T. ENGELBRLCHT (Chrysler 
Institute 51) is an engineer on Chrys- 
ler’s jet engine project 


Warns the car 
approaching 


Warns the 
car 
following 


2 


Instrument panel 
pilot light 
reassures 
the driver 


More than 13,000,000 have been used. 
Most of them outlast the cars they're on. 


TUNG-SOL. 


SIGNAL FLASHERS 
Weprendiable / 


Tung-Sol makes All-Gloss Sealed Beam Lamps; 
Miniature Lamps; Signal Flashers; Cathode Ray, 
Radio, TV and Special Purpose Electron Tubes. 


TUNG-SOL ELECTRIC INC., Newark 4, N. J. Soles Offices: Atlanta 
Culver City (Calif.) + Oallas + Denver «+ Detroit * Newark «+ 


* Chicago 
Philadelphia 
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New Members Qualified 

These applicants qualified for 
mission to the Society between Jan 
1951 and Feb. 10, 1951. Grades 
membership are: ‘(M) Member 


Associate; (J) Junior (SM) 
Member; ‘FM) Foreign Member 


ad- 
10 
of 
(A) 


Atlanta Group 


J. W. Griffith (A), Scott White Hol- 
man, Jr. (J), Jack S. Reid (A) 


Service 


Baltimore Section 


Morris Schulman 
Sinton (J). 


(J), Gary Gray 


Buftalo Section 


Wilbert Gordon Glauser (J), Alfred 
C. Little (J), Robert W. Nordin (J). 


Canadian Section 


H. Lloyd Armstrong (J), Jack D 
Cape (J), Wallace Gordon Chalmers 
(M), Norman Collier (J), T. J. Emmert 
(A), Reginald Hill (M), B. W. Rich- 
ardson (M), William James Tomlinson 


PY! 
ELECTRICAL DEMANDS 


CALL FOR 


ALTERNATORS 


“For 


1952 performance, replace ‘eul-dated dic. generators with 


the Leece-Neville AC-DC Alternator System, that gives you 
25 TO 35 AMPS WITH ENGINE IDLING 


There are Alternators for 6 and 12 volt systems 
with capacities from 50 to 150 amps. 


Write the Leece-Neville Company, 
Cleveland 14, Ohio. Dis- 


tributors in 


cities 


everywhere 


YOU CAN 
RELY on 


principal 
Service Stations 


ALTERNATOR SYSTEMS ¢ GENERATORS 
STARTING MOTORS ¢ REGULATORS ¢ SWITCHES 
FRACTIONAL HP MOTORS 


ka SS fo 


sus Diesel 


pile 


MARINE 


ewrend 


OFF HIGHWAY 


HX “ 


imDuSsTRiAL 


TRUCK 
les wv 
& - S 


PASSENGER RAILROAD 


\i Ern t Norma Wea 
wald Arnold Zepik ‘A 
Central IHMinois Section 

Robert Duane Cruthis (J), 


Goeppinger (J), Paul Eugene 
J 


Harry J 
Sistek 


Chicago Section 


Leslie L. Andrus ‘(M?, Harold Clar- 
ence Baker ‘J), William M. Bassett 
(J), Mrs. Florine Klatt Bender (J) 
Richard A. Blackburn (J), Herman 
Boxser (M), Burton E. Clark (A) 
Richard Collett (A), Howard R. Cook 
(M), John Joseph Cychol, Jr. ‘J), 
Howard E. Dahl (A), James M. Dill, Jr 
(A), Howard Lee Erickson (J), John E 
Fitzgerald (A), Irving Gitlin (J), John 
L. Hildenbrand (J), Harvey T. Hill 
(M), Walter B. Hodapp (J), Orton P 
Hufstader (A), William Joseph Hurley 
Jr. (J), Kenneth J. Kolinger ‘(M), 
Robert Leon Logelin (J), E. F. Lundeen 
(M), Robert Frank Merkle «(M), Wil- 
liam W. Mittlesteadt, Jr. (J), William 
Joseph Nicholson (J), Leslie Y. Parfitt 
(J), Edward J. Pavesic (M), William 
Alfred Price (J), Chris P. Silka (A) 
Richard Warren Townsend (M), Law- 
rence A. Venere (J), Donald S. Wagne: 
(J) 
Cincinnati Section 

Lewis E. Crais J (A 
Michael Ritchie (J), Fritz 
Schneider (J) 


John 
Norman 


Cleveland Section 


Jack R. Allen (M), 
Ashby (A), David John Belasco ‘J) 
Burton Charles Bicksler ‘J), Cecil 
Thomas Cox (M), H. P. De Green (A), 
George R. Elges (J), Vincent C. Gil- 
bert (M), William S. Gleeson (J), 
Charles R. Harper (A), Robert William 
Lasher (J), Norman W. Lisy (M), Wm 
E. Milburn (M), William A. Moore (A) 
Joseph F. Sabo (J), Marvin N 
Schneider ‘A), James B. Timlin (J) 
Andrew J. Unetic (M), Victor V. Viro- 
stek (J), Charles A. White, Jr. (M) 
Rollin Edmund Winegar (J), John N 
Wingate Jr. (A) 


Nelson William 


Colorado Group 


Philip T. Heuston ‘J) 


Dayton Section 


Ernest N Pearson 
Hughes Roberts ‘J) 


Jame 


Detroit Section 


John Robert Adamic (J), William D 
Allison (M), Charles R. Barbour (J) 
William Ashton Barnes (M), Kenneth 
Charles Bell (J), Walter J. Bielski (A) 
Edwin Bert Bozian (J), Edward A 
Brass (J), Edward Albert Brevick (J), 
Harold P. Bullard (M), John T. Camp- 
bell (J), J. A. Catto (A), Norman L 
Cheal (M), Howard S. Christie ‘A) 
Thomas Edward Coon ‘J), David 
Francis Davies, Jr. (M), Walter Ralph 
Debler (J), Gerald DeClaire (J), Ed- 


Continued on Page 118 
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GEMMER HYDRAGUIDE—Hydraulic Power Steering 


UNIT TYPE—complete— self-contained —not an acces- The u i ’ i mate In 


sory or booster, no valves or tubes exposed to snow, 


ice, mud, gravel, etc. from road. e PROPORTIONAL Power Steering 


COMBINATION of hydraulic power and manual steer- 
ing. @ PROPORTIONAL VALVING—power always 


proportioned to steering load, light or heavy. e VALVES 
positively actuated—not spring-centered, hence no 
static load or ‘valving step’’ in steering ‘feel. @ In- 
stant response of power—no lag as you move steering 
K 


wheel. e PERFECT STEERING CONTROL— "road feel” 
at all vehicle speeds. @ FULLY SELF-RIGHTING. e 
LESS "“WINDUP” on steering wheel—higher safe 
speeds in heavy vehicles. e@ STEERING WHEEL 
doesn't ‘fight’ if the vehicle strikes an obstruction or 
blows a tire. e GEMMER HYDRAGUIDE was the first 
successful power steering for passenger cars. HYDRA- 
GUIDE for heavy vehicles is the ultimate for buses, 
trucks, road machinery, and other heavy units. With 
reasonable care a Gemmer Steering Gear will last 
the life of the vehicle. 


GEMMER MANUFACTURING CO. 
6400 Mt. Elliott ¢ Detroit 11, Michigan 


ae ee hee Lele) oem led] 
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New Members Qualified 


continued 


ward M. Delahanty ‘J), Rudolph J 
DeSanto ‘J), Paul J. Dorrington (J) 
Dee Hugh Egg] ‘M), George J. Engel- 
hard (M), Eugene F. Farrell ‘(M) 
Thomas A. Fowler ‘A’, William B 
Frazer (J), H. Richard Gebers (J) 
John L. Glover (J), Frank Ivor Good- 
rich (M), Fred D. Green (M), Glen G 
Greene (J), Karl H. Gropp (J), Den- 


nis J 
Hayter 


Hayman (J), Harry Lawrence 
(J), Edward R. Hood (J) 
Ralph E. Hunt (M), Donald Thomas 
Jendrusch (J), Warren H. Kintzinge: 
J), Robert Harvey Kohr (J), William 
H. Kolbe (J), Harold W. Krieger (M), 
Joseph Kroll (M), Andrew A. Kucher 
(M), James A. Leake (M), Gerald R 
Light (J), J. Robert Ludwig ‘M), 
Claude H. Lytle, Jr. ‘A), Jack D 
Matthews (J), Virgil Maxim (J) 
Walter F. McCoskey ‘J), Charles W 
Mervine (J), Ivan H. Niffin (M), Ray 
L. Nye (M), John B. Penniman ‘J) 
David W. Porter (J), Donald M. Porter 
(M), Gale Waldemar Porter (J), James 


Helps “Boysize” Trucks 


Deliver Mansize Loads 


In the smallest Thrift-T three wheel delivery unit or the 
largest truck tractor, ROCKFORD CLUTCHES provide 


power transmission control that helps utilize the maxi- 


B-W 
ENGINEERING 
eS 
WORK 


B-W 
PRODUCTION 


MOKES IT 
AVAILABLE 


mum capacity of the power plant under the hood. Let 
ROCKFORD clutch engineers assist your designers to 
transmit more of your engine's power to the drive wheels. 


ROCKFORD CLUTCH DIVISION wWervi. 


ah ee e a LS 


ROCKFORD 


ENGINEERING 
AES Sas 
SENT ON 
REQUEST 


CLUTCHES 


M. Prange (M), William J. Reinhard 
M), James B. Retzloff (J), Edward 
Alvin Rishavy (J), Robert L. Robinson 
J), William Ole Sather (J), Donald C 
Scoville (J), Carl E. Shellman (J) 
Louis R. Sisson (J), Ralph Skowronski 
(J), Rudolf Soellner (M), Frederick H. 
Solmes (M), Dwight Carlton Spry (M), 
Chester J. Taylor (SM), Eugene W 
Trapp (J), John G. Valerio (M), Leslie 
T. Viland (M), Edmund J. Wayne (J), 
Glen Arthur Weinert (J), Herbert C 
Woolson (A), lst Lt. Kenneth L. You- 
mans (J) 


Indiana Section 


Dewan Dean Forester (J), Donald E 
Greenland (J), Robert Elsworth 
Thomas (J), Albrecht H. Wellman (A) 
Paul F. Ulmer ‘(M) 


Kansas City Section 


John F. Leamon (J) 


Metropolitan Section 


Leslie E. Brace (A), James G. Camp- 
bell (M), William John Eckert (J), 
Norman J. Freund (J), Douglas Isley 
Gordon (M), Joseph P. Gorski (J) 
Frank J. Horsch, Jr. (J), Harold R 
Kemmerer (M), John Stuart Lane ‘J) 
Henry Levski ‘A), James Joseph 
McCaffrey (J), Frank B. Score (J) 
Joseph M. Szerwo (J), Richard Valen- 
stein (J), Forrest Woodland, Jr. (M 


Mid-Continent Section 
Cecil L 
Smith «M) 


Cotton William L 


Mid-Michigan Section 


John C. Helveston (M) 
(A), Owen R. Rittenhouse 
liam D. Sherman (A), Elmer 
Wagner (J), Robert Louis White 
Charles Edward Wing ‘J) 


Leo A. Less 
(M), Wil- 

Richard 

(M) 


Milwaukee Section 


Robert J. Budyak (J), Don J. Critton 
(J), Lee Delaney (J), Robert T. Gauge: 
(J), Glenn F. Kloiber (J), James J 
Marks ‘(J)’, Melvin F. McGowan (J) 
Giles Emery Smith (J), Robert Valo 
J), Richard T. Vanderpool (J), Hard- 
ing Van Schaack (M) 


Mohawk-Hudson Group 


John William 
Schneeberger M) 


Jean 


Mille: 


Montreal Section 


Norman Robert 
McAllister (A) 


Hain 


New England Section 

Francis I. Baratta ‘J), 
Thomasy ‘A), Louis Ernest 
(J), Fred N. Webster (M) 


Clarence E 
Varadi 


Northern California Section 

Donald P. Allen (J), Bruce Edward 
Boswell (J), Horace Holmes (A), Frank 
Luther Jarrett (J), Robert A. Nelson 
(J), P. L. Pinotti (M). 


Continued on Page 120 
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PASSENGER CAR 


MU 


FOR EFFORTLESS, SAFER BRAKE CONTROL! 





PL CmOm Ci eure el ae 


UGE Sal bo ee la ee eh lee 
ment on over 100,000 passenger cars made by one of 
oe a Me Me ie at ee a a a ee 
today's most advanced power braking development 

Kelsey-Hayes “‘Vacdraulic’’ unit utilizes complete 
hydraulic control with a fixed reaction ratio which 


powers the brake action instantaneously, with a 


Have Kelsey-Hayes engineers give you « 


iG ASSURES PROVEN PRODUCTS AT 





LEH Y/ Mi 
| = 


cdraulic Power 


perfect ‘‘feather-touch'’ control, assuring perfect 
etl ae) Sal a 
CT) te 

That's why more and more car manufacturers 
consider ‘‘Vacdraulic’’ the safest unit, particularly 
for passenger cars following the new trend to the 


a hee eee ee 


onvincing proof of ‘Wacdraulic's” superiorities 


DETROIT 32, MICHIGAN eM 


PRODUCTS Wheels—Hub and Drum Assemblies — Brake 
Buses —Electric Brakes for House Trailers and Light Comme 


s—Vacuum Brake Power Units—for Passenger Cars Trucks 
ercial Trailers —Wheels, Hubs, Axles, Parts for Farm implements 


PLANTS Kelsey-Hayes Plants in Michigan (4); McKeesport, Pa los Angeles, Calif Davenport, lowa; Windsor, Ontario, Canado 





FOR TRANSPORTATION 
AND INDUSTRY 


NATIONAL has a background 
of over eight decades 

in producing quality malleable, 
heat-treated malleable and steel 

castings — ideal materials for 
economy and dependability 

in manufacturing automotive, 

agricultural and 


other equipment. 


NATIONAL's unparalleled experience — 


coupled with a continuing metallurgical research program, 


rigorous quality control standards, 
and completely mechanized foundries 


in strategically located cities — is at your disposal. 


Sales offices and engineering facilities 


are located at all five plants listed-below. 


SEE A 16mm technicolor film. Narrated by 
Edwin C. Hill, this 27-minute film tells how 
malleable iron is made ... tested... 
used . . . how its production economy, 
ductility, machinability, toughness 
will give you a better finished product. 
Available for group showings. 


PLANTS LOCATED IN 


Sharon, Pa., Cleveland 6, Ohio, 
Indianapolis 6, Ind., Melrose Park, Ill., 
and Chicago 50, Ill. 


WATIOMAL MALLEABLE and STEEL CASTINGS COMPANY 


CLEVELAND 6, OHIO 


New Members Qualified 


continued 


Northwest Section 


William A. Greene (A), Richard W 
Wells (A), Leonard H. Williams (J) 


Oregon Section 
Thomas D. Taylor ‘(M) 


Philadelphia Section 


Lou Fred Argentin (A), Robert C 
Crowe (J), Michael R. Famiglietti (M) 


Pittsburgh Section 

Richard F. Creeron (J), Maxwell M 
Kessler (M), George W. Meyer, Jr. (J) 
Edward E. Peters, II ‘J), John S 
Trogner (J) 


St. Louis Section 

Hans H. Fischer ‘J). Wenford E 
Highley ‘(M), Christopher C. Rachal 
Jr. (J), Curtis B. Threlkeld ‘J), Albert 
W. Zub (M) 


Salt Lake Group 
Lloyd James Verket ‘J) 


San Diego Section 

Victor E. Bitter (M), Noel Warne! 
Bouley (M), James Millison Lasley 
(J), Mark Roland Miller (M) 


Southern California Section 

Claude M. Barnard, Jr. (J), Warren 
H. Clark (M), James Fong (A), Ralph 
Gonzales ‘J), Alvin Gorenbein (J), 
Keith L. Hester (J), H. J. Meyer (J), 
James Stonewall Myatt, Jr. (J), Earl 
F. Noyes ‘A), Berle Edward Rabenberg 
(J), Alan T. Tarbell, Jr. (J), Tibor 
Ungar (M), Joseph Wolff Wechsler 
(J) 


Southern New England Section 

George E. Becker (A), Henry George 
Booske (J), Edward F. Cole, Jr. (J) 
Charles Robert Johnson (J), Thomas 
H. Kilgore (J), Edward Pinsley ‘J) 
Spokane Intermountain Section 

Ben L. Cadwell ‘A), Leslie Tyrus 
Cooper (A) 
Syracuse Section 

Donald B. Cameron (M) 


Texas Section 

Howard G. Angle (J), William Gunn 
Boales, Jr. ‘A’, Paul E. Johnson (J) 
Howard V. Pierce (‘A), John R 
Stephens (J), Warren H. Sullins (A) 
Twin City Section 

Edward Samuel Kellermann, J: 


Virginia Section 
Timberlake Meredith Puller (A) 


Washington Section 


Dayton S. Barrows ‘A), Richard H 
Moore ‘J}, 2nd Lt. Jules Van Deun ‘J 


Continued on Page 122 
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"Here's the hitch! We've got to come 
up with a radio that will fit in this 
small space. It'll be an odd shape, too." 


"Let's talk to Bendix. 
They've solved more and 
tougher problems than 
anybody in the radio 
business." 


When your radio requirements call for unusual shapes or 
sizes, do what others have done. Call in Bendix* Radio. 
Bendix engineers have solved so many radio and electronic 


problems that it’s virtually impossible to startle them with 
any request—no matter how impossible it may seem. 

And, of course, you can always be certain of getting quality 
products when you deal with Bendix. Their auto radios have 
been performance-proven on the cars of one of America’s 
largest manufacturers. 

If your problem is price or production, Bendix can be of real 
assistance. They have long been recognized as leading auto- 
motive suppliers who understand production line costs and 
methods. 

It boils down to this: if your problem is design... or quality ... 
or price and production . . . or even if you have no particular 
problem, it will pay you to talk to Bendix. nec US PAT OFF 


Get the complete story from our Detroit office. 
261 McDougall, Detroit 7, Michigan + Phone: LOrain 7-8300 


BENDIX RADIO DIVISION of 


BALTIMORE 4, MARYLAND 





American CHemicar Pang Conan 
AMBLER PENNA. 


Technical Service Data Sheet 
Subject: IMPROVED DRAWING AND COLD 


FORMING WITH GRANODRAW 


INTRODUCTION: 


When steel is phosphate coated with 
Granodraw” prior to working it, 
drawing, extrusion, and other cold 
forming operations are greatly im- 
proved. In fact, the protective phos- 
phate coating makes the cold extru- 


sion of steel possible 


Getting cold steel to flow depends 
on the unique properties of this coat 
ing. Its non-metallic phosphate crys 
tals are physically and chemically 
idapted to acquire a strongly adsorbed 
lubricant. The combination of adher 
ent phosphate coating and adsorbed 


The drawing of wire and many other cold 
lubricating film possesses a low co- forming operations including the cold 


extrusion of steel are greatly facilitated 


efficient of friction while maintaining by the soplienion of & “Gmacdoew 
its integrity under extremely high phosphate coating and a suitable lubri 


cant prior to working 
deforming pressures 


“GRANODRAW”’ DATA 


“Granodraw” zinc phosphate coating chemical is applied to pickled sur- 
faces in an immersion or spray process. When used with a suitable 
lubricant, the coating reduces friction under conditions of low, medium, 
or high deforming forces encountered in such typical operations as 
cold extrusion of steel; cold shaping; deep drawing (tubs, cartridge 
cases, shells, etc stamping; drawing of wire and tubing; ironing; 
necking; nosing; and upsetting 


ADVANTAGES OF PHOSPHATE COATING WITH 
“GRANODRAW” PRIOR TO COLD FORMING STEEL 


The following are among the advantages indicated for phosphate coating with 
Granodraw” prior to cold forming steel 

Drawing of wire, bars, tubing, et Improved lubrication; improved surface; 
less scratching; reduced pull; greater percent reduction per pass; reduced die 


wear; longer die lite; lower die maintenance and cost; reduction in corrosion 


Drawing of stampings, shells, shell cases, ets Improved lubrication; reduced 
breakage; reduction in scrap; deeper draws; less scratching; elimination of 
some annealing; less wear on dies, 


i strength of parts; improved 


Cold Extrusion — Improved lubrication; increase: 
surface; reduction in load on press; greater dimensional accuracy; more unitorm 


wall thickness, longer extrusions, elimination of some annealing, iess corrosion 


AC 4 WRITE FOR FURTHER INFORMATION ON “GRANODRAW” 
AND ON YOUR OWN METAL PROTECTION PROBLEMS. 


New Members Qualified 


continued 


Western Michigan Section 
Carl Seger Lundgren (M) 


Wichita Section 
Richard Hughes (A). 


Williamsport Group 


Earl W. Feese (J), Fred R. Jones 
(M), Clifford Ameigh Pfleegor, Jr. (M) 


Outside Section Territory 


Robert K. Cooper (A), Thomas Al- 
bert Cox (J), 2nd Lt. William A 
French (J), C. G. Hendricks (A), 
Frank B. Henry, Jr. (J), Clifford H 
Huff (M), Harold F. Neuberger ‘J) 
Arthur Bennett O’Brien (A), Oris L. 
O’Daniel (M), Francis James Price 
(J), Bernard E. Ross (M), L. R. Sim- 
mons (M), Paul H. Sward (A), Jerry 
G. Watters (M) 


Foreign 

Gustavo Aguirre (FM), Argentina; 
Giuseppe Alfieri (FM), Italy: Sven- 
Olof Karlsson (FM), Sweden; Lt. U.C 
Surendranath (FM), India 


Applications Received 


The applications for membership re- 
ceived between Jan. 10, 1952 and Feb 
10, 1952 are listed below 


Atlanta Group 

John A. Alexander, Herbert Bubeck, 
Thomas Jerry Gordon, Capt. Daniel 
Vance 


Baltimore Section 
Jonathan O. Sibley 


Buffalo Section 

Edward Angus Brown, Paul L 
Graney, William W. Reeves, Burton H 
Smith, Fred J. Vollmer. 


Central lilinois Section 

Edward Charles Ackerman, Edward 
Charles Ackerman, Charles Neal Fang- 
man, Robert Charles Meyer, Jay J 
Murphy, Theodore L. Oberle, Raymond 
Paul Poyner, Cloyd W. Richards. 


Canadian Section 

Sulo Armas Holli, Wilbert Francis 
Lackenbauer, Cecil Norman Reather- 
ford, Lloyd Arthur Swindel 


Chicago Section 

Robert K. Gornall, Robert D. Har- 
rington, Arthur L. Knight, William B 
Love, W. G. Mitchell, John K. Nemeth, 
Charles E. Norton, C. R. Recor. 


Cincinnati Section 
Herman G. Holt. 


Continued on Page 124 
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Like the face of a fencing master, the air inlet 
ducts of today’s jet aircraft must be protected 
by masking screens. 

Unless screened, such ducts suck in stones, 
wrenches, hats, birds and other foreign matter 
when planes are on the ground or flying at low 
altitude. On the other hand, screens must be 
folded back at upper altitudes to allow maxi- 
mum power and to avoid the danger of icing. 

To operate screens on jet engines, AiResearch 
engineers have devised an actuating system, 
similar to the cowl flap systems in use on most 
airplanes. Screens are opened and closed by a 


series of small sturdy screw jacks which are 
operated by a compact ¥% hp power unit. 
Today, AiResearch is one of the world’s 


largest producers of aircraft electrical power 
equipment. In current production are more than 
300 electrical products, including actuators, 


temperature controls, alternators and electrical 
motors, 

All AiResearch electrical products must be 
small, lightweight, compact. And all undergo 
the most rigorous “environmental” tests such as 
humidity, explosion, altitude, temperature, 
sand and dust, salt spray, fungus, vibration, 
immersion, and anti-radio noise. 


Live and Work in California! Qualified engineers, scientists and skilled craftsmen needed now. For 
details on a lifetime job with this progressive firm, write; Mr. James Crawford, Administrative Engineer. 


AiResearch Manufacturing Company- 


A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA 


AiRESEARCH — specialists in the design and manufacture of aircraft accessories in the following major categories: air turbine refrigeration + cabin 
superchargers * gas turbines * pneumatic power units + electronic controls + heat transfer equipment + electric actuators + cabin pressure controls 
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Ny 


MIDLAND 


WELDING NUTS 


COMPRESSOR 
TANK MOUNT 


ENGINE MOUNT 


World's Largest Manufacturer of si a 
AUTOMOBILE and TRUCK FRAMES 97 ees 
U an , i x 


Se 


Air and Vacuum ‘ 


POWER BRAKES © 


@ Welded to inside spots, where it is 
difficult or impossible for hands or tools 
to reach, MIDLAND WELDING NUTS 
hold fast while bolts are turned into 
them. 


This method speeds up the assembly of 
metal stampings, and helps spread the 
use of manpower. Midland Welding 
Nuts enable one man to do the work 
formerly requiring two, while one 
worker held old style nuts from turning. 
Investigate the need for Midland Weld- 


ing Nuts in your plant. Write or phone 
for complete information. 


“MIDLAND 


STEEL PRODUCTS COMPANY 


6660 Mr Elliott Ave ° Detroit 1), Mich 


Export Department 38 Pear! Sireet New York NY 


. Ste Air and 
Ea Electro-Pneumatic ‘ 
' Sh DOOR ConTrRois BE 


Applications Received 


continued 


Cleveland Section 

E. Allen Breitinger, Guy Fox, Carl 
W. Goldbeck, John J. Haffer, James R 
Hastings, Robert G. Keller, Joseph 
Kolar, William R. Miller, Frank J 
Opatrny, Frank J. Svekric 


Colorado Group 
Gardner W. Turman 


Dayton Section 

Herbert Henry Kouns, Roy A. Law 
rence, Charles Peyton Martin, William 
C. Reinberger 


Detroit Section 

John F. Adamson, Walter C. Ander- 
son, Kenneth C. Bier, Roland B 
Bowen, Robert W. Chamberlin, Herbert 
I. Chambers, Albert L. Coburn, Herman 
E. Dersch, Herman A. Dobson, Charles 
W. Elder, Gordon Wilfred Ellis, He1 
man W. Fagert, Sally Ann Farquhar 
Claire H. Fellows, Earl M. Fieger, H 
T. Germonprez, John W. Guterman 
Raymond Joseph Happley, Robert H 
Hellmann, Neal Hepner, Charles C 
Hill, Milton B. Hoagland, Hayes E 
Johnson, Norman J. Kozlowske, Jerry 
F. Latimer, John C. Leidy, Richard L 
Liskow, John R. Marcin, Francis 
Xavier Marsh, David Alan Martens 
Clifford M. Marttila, Leslie A. Mason 
James L. McNamara, Fred F. Mille! 
Thomas H. Mitzelfeld, Edward J 
Naudzius, William J. Pierce, Ellis B 
Rifkin, Thomas H. Rochford, Olaf 
Saarinen, William H. Schomburg, J1 
John H. Stickney, Roscoe O. Vineyard 
Sven O. Wahamaki, Rolland B. Wallis 
Charles H. Warner, James P. Wiegang 


Hawaii Section 
Everett C. Watt 


Indiana Section 

Dale A. Cue, Donald F. Davis 
Avinash Kapur, Norman W. Kimmel 
Andrew Walcott Rose, John Maxwell 
Shoemaker 


Kansas City Section 

Darrel L. Bryan, Frank E. Busch 
O. O. Dore, George F. Hurla, Ernest M 
Martin, Carl S. Phillips 


Metropolitan Section 
J. A. Keeneth, Maurice B. Miller, A 
H. Noorbakhsh, Richard Alfred Peene 


Mid-Michigan Section 

Dale Edison Bartholomew, Ross W 
Buchanan, Daniel M. Fullmer, Charles 
R. Hagler, Dwight D. Hughes, Carl H 
Jarema, Kenneth K. King, David F 
Manz, Arnold N. Schuppert, Henry S 
Smith, Philip B. Zeigler 


Milwaukee Section 
Russell Warren Henke, John I 
Klement 


Continued on Page 126 
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FOR LIGHT CARS AND TRUCKS 


A NEW CONCEPT OF CARBURETION 


The new Holley Visi-Flo is only four inches high 
—nearly 3 shorter than previous models. The com- 
pact design and glass fuel bow! reduce the amount 
of scarce materials required by 33%. 

Original equipment on some "52 model 6-cylinder 
passenger cars and trucks, the Visi-Flo is 1%" ~ 
S.A.E. standard single downdraft for 80-120 h. p. 
engines. This Holley model 1904 is also available 
with 12” standard flange. 
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amperes per : 


4 


applications of 500 am inch. By com- 
parison, difficult industrial applications seldom call for more 
than 75 amperes per square inch! 


(Stackpole brushes ore sold only as original equipment—not as replacements) 


Difficult earth-surface brush problems solved! 


Stackpole high-altitude brush principles likewise offer many 
advantages on difficult earth-surface applications—especially 
where atmospheric problems, chemical fumes or other adverse 
conditions are involved. in a high percentage of such cases, they 
have resulted in longer brush life, minimized commutator wear 
and higher equipment operating efficiency. 


STACKPOLE CARBON COMPANY : St. Marys, Pa. 


OTATING ELECTRICAL EQUIPMENT » CARBON, GRAPHITE 
Pie i Oi iP v4) @mmael | 
NACE BOAT ARBON PILES CLUTCH RIN RAL CASTING 


rs DASH POT PLUNGER ELECTR FURNACE HEARING ELEMENTS 


A 
FR N SEGMEN RESISTANCE WELDIN CHEMICAL CARBONS. etc 


Applications Received 


continued 


Mohawk-Hudson Group 
John A. Tuttle 


Montreal Section 

William Brenton Boggs, Jr., Anthony 
Marshall, Barstow, Harding Miller, 
David J. Munro, Donald R. Seymour 
Arthur L. Thomas 


Northern California Section 
Joseph R. Wilkes 


Northwest Section 
Ramsey S. Moody 


Oregon Section 
Dorsey E. Belt, Ronald C. Gehrke 
Claude W. Shumate 


Philadelphia Section 

Bruno D'Angelo, William D. Hackett 
Charles M. Long, Charles B. Moore 
George William Reed, Eli Rubinstein 
F. Howard Shank, Robert C. Somers 
Ralph W. Speiser, Roland Spressart 
Betram Voddon, Robert P. Werley 
Raymond F. Winch 


Pittsburgh Section 
J. A. Stein 


San Diego Section 
Louis Labout, Jr 


Southern California Section 

Griffith Borgeson, Russell Dare Guy 
Raymond LaFontaine, Earl Edward 
Lund, John Rendall Mooney, John K 
Morris, Fred C. Wheele1 


Southern New England Section 
Frederick E. Buddenhagen, H. B 
Randall, Peter Joseph Stelmot 


Texas Section 
John E. Kasch, Warren N. White 


Twin City Section 
Robert L. Butts, Forrest Roderick 
Grimm, Fred C. Nielsen 


Virginia Section 
Raymond E. Heath 


Washington Section 

Bruce Davidson Clark, William T 
Creson, J. Chase Fielding, Major Fred- 
erick Graham Robinson, Frederick P 
Babcock 


Western Michigan Section 
Norman Louis Bonema, Arling H 
Jensen 


Outside Section Territory 

Steve Benchik, Kenneth G. Perry, 
John H. Pollock, Anton John Pros, Jr 
Kenneth E. Schlabach 


Foreign 

Alan Richard Bassett, Ceylon; Nary- 
man Kaikhosrow, India; Peter Ova- 
dias, Greece; Arthur James Smith 
England 
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! AERONAUTICAL INFORMATION REPORTS 
AVAILABLE 


Aeronautical Information Report No. 3 entitled SURVEY OF OPERATING PRACTICES WITH PRO- 
PELLER ICE ELIMINATION EQUIPMENT (Issued 3 1/43) $0.50 
Aeronautical Information Report No. 4A entitled OXYGEN EQUIPMENT FOR AIRCRAFT Issued 
2/1/49) $0.75 
Aeronautical Information Report No. 6 entitled OIL DILUTION AND COLD STARTING OF AIR- 
CRAFT ENGINES (Issued 11/1/45) $0.50 
Aeronautical Information Report No. 10 entitled DESIGN FEATURES FOR AUTOMATIC ENGINE 
POWER CONTROLS (Issued 9/1/44) $0.50 
Aeronautical Information Report No. 11 entitled TESTING OF AIRCRAFT ENGINE CARBURETORS 
(Issued 2/1/45) $2.00 
Aeronautical Information Report No. 12 entitled A METHOD OF GROUND RESONANCE TESTING 

FOR HELICOPTERS (Issued 9/1/46) $0.50 
Aeronautical Information Report No. 13A entitled FINAL REPORT ON COLD STARTING OF RE- 
CIPROCATING AIRCRAFT ENGINES (Issued 10/1 51) $0.50 
Aeronautical Information Report No. 14 entitled PRELIMINARY TESTING OF HELICOPTER TRANS- 
MISSIONS AND DESIGN LIFE OF HELICOPTER TRANSMISSIONS (Issued 2/1 47 $0.50 
Aeronautical Information Report No. 15A entitled DESIRED CHARACTERISTICS FOR HELICOPTER 
WHEELS, TIRES AND BRAKES (Issued 3/15/51) $0.50 
Aeronautical Information Report No. 16 entitled DESIRABLE CHARACTERISTICS FOR HELICOPTER 
ENGINES (Issued 2/1/47) 

Aeronautical Information Report No. 17 entitled STRUCTURAL CHARACTERISTICS OF AIRCRAFT 
TUBING (Issued 3/1/48) 

Aeronautical Information Report No. 18 entitled PROPELLER SHAFT ENDS-DUAL ROTATION (‘En- 

gine Supplied Bearing) (Issued 12/1/47) 

Aeronautical Information Report No. 19 entitled A CRITERIA FOR FATIGUE TESTING OF ROTOR 
BLADES (‘Issued 5/1/49) 

Aeronautical Information Report No. 20 entitled PRESSURE DIE CAST AIRCRAFT WHEELS AND 
BRAKES-—-QUALITY EVALUATION (Issued 10/1/49) 


Aeronautcial Information Report No. 21A entitled THE DEFINITION OF DESIGN LOAD CONDI- 
TIONS FOR THE HELICOPTER ROTOR (Issued 5/1/49 


Aeronautical Information Report No. 22 entitled AIRPLANE AIR CONDITIONING ENGINEERING 
DATA, PART I, PROPERTIES OF THE ATMOSPHERE (Issued 8 1/48 


Aeronautical Information Report No. 23 entitled AIRPLANE HEATING AND VENTILATING EQUIP- 
MENT, FLUID DYNAMICS (Issued 10/15/51) 


Aeronautical Information Report No. 25 entitled AIRPLANE AIR CONDITIONING ENGINEERING 
DATA: THERMODYNAMICS (Issued 3/15/51) 


Aeronautical Information Report No. 26 entitled No. 70-90, 80-100 AND 80L-100 PROPELLER SHAF'I 
ENDS, DUAL ROTATION (Propeller Supplied Bearing) (Issued 5/1/49 


Aeronautical Information Report No. 27 entitled FORMULAS FOR DETERMINING PRELIMINARY 
PERFORMANCE CHARACTERISTICS OF THE HELICOPTER (Issued 10/1/49 $0.50 


Aeronautical Information Report No. 29 entitled AIRPLANE BRAKES—FIELD TEST PROCEDURE 
(Issued 4/15/50 $0.50 


ORDER BLANK 
Society of Automotive Engineers, Inx Please add 3 sale 
29 West 39th Street tax for deliveries 
New York 18, N. Y in New York City 


Please send me the followins 


Check Enclosed Name 


Bill Company Company 


Bill Me Company Address 
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Koppers K-Spun Rings 
Manufactured in diameters up to 12!” by 
Koppers exclusive centrifugal casting pro 

100% 
to combustion 


4 times more resist 
ant shock than 
rings. Will not break in installation or for 
the life of the engine. For high-speed diesels 
and other where 
strength is needed. 


cess stronger, 


ordinary 


applications extreme 


Koppers Seal Rings 
Specially designed ring with a projecting 
band that 
on cylinder walls 


bronze causes a burnishing 


action Decreases scuf 
fing and wear on cylinder walls of gas and 


diese ngines, air and refrigeration com 


pressors and many other applications 


Koppers Lug Seal Rings 
A specially designed two-piece ring for use 
on badly out-of-round and tapered cylin- 
ders, or on pistons with worn grooves 
Maintains compression at a high level, 
prevents blow-by, provides highly effi 
cient oil control. 


Here’s why 
Koppers offers you piston rings 
in every size, of every type, 
CMS a ae be ee 


Koppers Step-Seal Rings 
Designed especially for applications where 
blow-by is a serious problem. Combines 
the strength of a single-piece ring with the 
sealing qualities of a multiple-piece 


hydraulic 


ring 


For use on presses and diesel 


and other internal combustion engines 


Koppers Porous Chrome’ Rings 

holds and distrib 
utes oil during break-in, quickly wears to 
perfect seating. Combined with ,K-Spun 
metal in sizes up to 12!» 
+ times as long as other rings, cut cylinder 


Porous Chrome surface 


dia. Last up to 


wear up to 50%. Designed for top compres 
sion rings of high-speed engines. 
* Van der Horst Process 


Koppers Oil-Cutter Rings 
control is attained by 


2 bev 


2 scraping edges for 


Exceptional oil 
els for riding over oil 
taking 
down 


unique design 
on upstroke, 
excess oil from cylinder walls on 
stroke 


For use on high speed, +-cycle 


plus a series of wide drainage slots 


engines 


These are a few of the hundreds of rings manufactured by Koppers 


VERY piece of equipment presents a different piston 

ring problem. Koppers, with its wide variety of 

rings for every conceivable use, provides the solution 
to a/l industrial and automotive ring problems. 


Our engineers, who work with you in determining the 


craft or 


and lengthen the life of your equipment. 

No matter what kind of equipment you have 
... railroad, stationary or 
automotive engines, pumps, compres 
sors, steam hammers, hydraulic presses... 


marine diesels, air 


if it 


uses piston rings or sealing rings, write, wire or 
phone us today for experienced help with your 
piston ring problems. Koppers Company, Inc., 
Piston Ring Dept., 1523 Hamburg St., Balti 
more 3, Maryland. 


best rings for your applications, have all the facilities 
of the large, modern Koppers piston 
ring plant at their disposal... to 
supply you with the rings that will 
cut down-time, increase efficiency 


KOPPERS 


AMERICAN HAMMERED PISTON RINGS 


a 
KOPPERS 


Only KOPPERS can furnish K-Spun or Porous Chrome! 
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Stop Ignition Cables from Burning Out! 
This natural gas collector pumping station was out of service at least 
} B i M * one day out of every 30, causing a costly loss in gas production 
4 I * Heat from the gas burning motor charred and cracked the organic rubber 
insulation on the ignition wires. Leakage of the high voltage spark led to 


misfiring and failure of the motor. Added to the loss in gas production 


was the continuous replacement cost of the ignition cables 


SOLUTION: 


SILASTIC*, the Dow Corning Silicone 
rubber. 


Ignition cables insulated with Silastic were installed 
because this Silicone rubber will withstand 

long exposure to temperatures 

ranging from —100° to over 500°F. 


No Ignition Cable Burn-outs in 2 Years. 


3a ’ wee The Silastic cables hove been in use for 2 years; will probably last the life 

4 s of the motor. That means reduced maintenance costs, 

4h 4 * 
uninterrupted performance and full capacity gas production 
Silastic has high thermal conductivity and excellent dielectric properties over 
a wide range of frequencies. Silastic remains soft and pliable in sub-zero 
temperatures, and resilient after long contact with hot oil at temperatures 
in the range of 400°F. That's why design and production engineers specify 
Silastic for hundreds of applications where other resilient materials are 


subject to rapid failure. 


*T.M. REG. U.S. PAT. OFF 
f ~~ send teday for your copy of Silastic Facts No. 10 --4 
containing new data on the properties, performance 
and applications for all Silastic stocks 


3 LLL Aten 
' DOW CORNING CORPORATION BYEIRI Ta Se 


DOW CORNING CORPORATION 
Midland, Michigan Dept. y.15 


—O———— aoe ———— 


MIDLAND, MICHIGAN Dalles 
Leos Angeles 


Compony 


066900 ceseneeene ee 


New York 


| 
I 
' 
| 
| 
' 
' 
| 
' 
' 


In Caneda: Fibergias Conodo Itd., Toronto 
© wo 0 Oi entnenieenneatintince niin © Great Britain: Midland Silicones Ltd., London Washingten, D. C. 
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Mways give pure Uan you p tOMUSE 


JOHN M. STUDEBAKER 


There were five Studebaker brothers: Henry, Clem, John, Peter and Jacob 
They were a combination of American stock that included the talents of 


blacksmith, financier, farmer, merchant and pioneer 


From the lengthened shadow of their blacksmith and wagon-building shop 
started in South Bend, Indiana, on February !6, 1852, has grown Studebaker 


the world’s largest independent manufacturer of motor cars 


Although the product, personalities, factories and customers have changed 
through the years since 1852, there is visible continuity of the policy that has 
been the mainspring of Studebaker’s century of progress 


‘Always give a little more than you promise.” 





THE NEW 1952 


{ Stidebehor 


...a tribute to 100 years of 


Jacob Studebaker 


giving more than promised ~ 
' 


Peter Studebaker 


seb 
John M. Studebaker 


Clem Studebaker Henry Studebaker 


Since 1905, Spicer Equipment has helped Studebaker build 
its world-wide reputation for Quality Motor Vehicles 


Spicer has furnished the axles, universal joints and 
propeller shafts for millions of the passenger cars made 
by Studebaker since 1905. And for many years Spicer 
universal joints, propeller shafts and light delivery 
truck axles have been used in Studebaker commercial 
and armed forces vehicles. From the broad foundation 
of its first century of success, Studebaker looks for 
ward into another century of growth and expansion 
Spicer joins the entire automotive industry in best 


wishes for continued progress 


SPICER MANUFACTURING 


Division of Dana Corporation « TOLEDO 1, OHIO 


TRANSMISSIONS * UNIVERSAL JOINTS » BROWN.-LIPE AND AUBURN CLUTCHES « FORGINGS « PASSENGER CAR AXLES + STAMPINGS « SPICER “BROWN-LIPE* 
GEAR BOXES + PARISH FRAMES + TORQUE CONVERTERS * POWER TAKE-OFFS » POWER TAKE-OFF JOINTS » RAIL CAR DRIVES * RAILWAY GENERATOR DRIVES 





McUUAY 
thn 


Tried, and proved for over 
40 years, the performance 
of McQuay- Norris piston 
rings is assured...and they 
are specifically engineered 
to meet every requirement, 
no matter how exacting. 


McQUAY-NORRIS MANUFACTURING CO. 


ST. LOUIS 10, MO. 
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brazes a trail to low-cost castings 


eee 


FUSED INTO ONE 


Higher compressions get you more power. But they boost 
engine heat, too. That's why designers are taking a fresh look at 
aluminum castings for cylinder heads, manifolds, cylinder 
blocks. Because aluminum conducts heat fast! 


Too expensive, you say? Maybe, as complex cored castings. 
Alcoa development engineers tackled this cost problem from a new 
angle. Why not make a cylinder block in five sections—each 

a relatively simple permanent-mold casting—then braze 'em into 
one piece with a single furnace pass? They tried it. It 

worked. It put a low, competitive price tag on the aluminum 
cylinder block, and cylinder heads, too. 

Could this “sandwich” technique cut the cost of aluminum 

parts for you? Military needs limit the metal we can supply. 

But perhaps we can help you imagineer with aluminum for 

future improvements. Call your nearby Alcoa sales office. Or write 
ALUMINUM COMPANY OF AMERICA, 1844C Gulf Building, 
Pittsburgh 19, Pennsylvania. 
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Pumps for the cooling systems of cars 

trucks, buses and tractors or pumps fer grinding 
and cutting machines are engineered and 
precision built by Thompson, 


Thompson engineering and Thompson 


* production skills have been 


‘sharpened by the production of automotive and 
aircraft parts for over 50 years. 

All the techniques and skills gained in 
making unbelievably complex items, many made 
to the closest tolerances, are applied to 


Thompson automotive and industrial pumps. 


For pump performance you can take 


for granted: Counl OW Thompson 


PISTON PINS © VALVE SEAT INSERTS © CYLINDER SLEEVES 
WATER AND INDUSTRIAL PUMPS @ U-FLEX PISTON RINGS 
CAST IRON PISTONS ® VALVE RETAINER CAPS AND LOCKS 
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This means that every Thompson pump 

assures maximum performance and dependability. 
If you need pumps to keep your product 

cooled or pumps to cool your engines, 

write or phone Special Products Division, 

Thompson Products, Inc., 2196 Clarkwood Rd., 

Cleveland 3, Ohio. You'll soon learn what 

leading manufacturers have known for 50 years 


you can count on Thompson. 


Ghompson Products, Inc. 


SPECIAL PRODUCTS 
DIVISION 


2196 Clarkweood Rd. « Cleveland 3. Ohio 





HIGH QUALITY and 


HIGH PRODUCTION 
go hand in hand at 


DELCO-REMY 


Cut-away view showing assem- 
bled ignition coil winding. 


Delco-Rem 


DIVISION, GENERAL MOTORS CORPORATION 
ANDERSON, INDIANA 


Special machines contribute greatly 

to the uniform high quality of Delco-Remy products— 
and to the high rate of production as well. 

These machines are designed and built 

by the Process Engineering Department of Delco-Remy 
to perform the most intricate operations 

smoothly, swiftly, and within extremely close tolerances. 


Typical of such equipment 

is the battery of ignition coil winding machines, 
a few of which are illustrated. 

Their job is a delicate one— 

to wind ignition coils with speed and precision 
impossible to attain with other winders. 

What's more, these machines eliminate 

most of the manual controls of earlier models, 
perform 95 per cent of the job automatically. 


Yes, quality and production go together at Delco-Remy, 
thanks to these and other machines 
custom-designed for their jobs. 


WHY DELCO-REMY IGNITION COIL WINDING 
MACHINES GUARANTEE A UNIFORM PRODUCT 


1. Number of turns of wire is accurately controlled. 


2. Finished size of coil is held within close tolerances. 
(Allows snug assembly in coil case.) 


3. Uniform tension is held on wire during winding 
(Minimizes wire breakage and improves uniformity 
of layers.) 


4. Several coils are wound simultaneously on the same 
spindle and cut apart automatically 


5. Automatic controls stop machine instantly if wire 
breaks or in case of other failure that would result in 
a defective coil. 


AUTOMOTIVE, TRACTOR AND MARINE ELECTRICAL EQUIPMENT 


136 
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e@ Unmatched for long life amongst 
@ Unmatched for long, peak - : all living creatures are the giant 
service life at the clutch ~ turtles inhabiting the waters of the 
position is the Aetna T-Type . Galapagos Islands . . . life 
Clutch Release Bearing... , x > expectancy: 300 to 400 years. 
life expectancy: Far in excess 


of average vehicle life 


For long life, for performance, for trouble-free dependability 


— the unique combination of advantages possessed by the 
Aetna T Type Bearing challenge comparison with any other 


bearing suited to the clutch release position. 


Right now Aetna is vigilantly alive to its responsibilities as 
the No. 1 supplier of this essential bearing to the Nation’s 
vital civilian and military vehicle builders. It will continue 
to direct the results of its best thinking, best experience and 
best craftsmanship toward further improvements in its ser- 


vice to these indispensable industries. 


AETNA BALL AND ROLLER BEARING COMPANY 
4600 Schubert Avenue . Chicago 39, Illinois 


In Detroit—Sam T. Keller, 2457 Woodward Avenue 
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future—a low sleek sports 
rf tic. sweeping lines of a jet aircraft is how 
€ describes its new car, the Le Sabre. 
d engineering and styling feature was planned 
ight of finding out if the futuristic ideas of today 
rove to be the accepted standard of tomorrow's 


mal motor car. 







Mat mple, although Le Sabre carburetion presents an 
Mirely new problem due to the use of methyl alcohol, 
} il with current premium fuel, the carburetor itself is 
Stromberg Carburetor _ E@wapecially designed Stromberg*—the quality carburetor on 


o 


PS-5C used on Le Sabre % i te day’s conventional motor car. 


Per any car manufacturer planning for future requirements 
f meeting today’s need for finer, more dependable carbu- 
ion—Stromberg is the answer. REG, U.S. PAT. OFF. 


PGLIPSE MACHINE DIVISION OF 
Pn ELMIRA, NEW YORK AVIATION CORPORATION 
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TOUGH, LONG-FIBER PAPER 
NOT TRANSPARENTIZED 


/, 
\ 


fly / / x 
gee SS 
Lr AS 


| 4 
Diagrammatic enlargement of 
cross section of paper with high 
strength but lov transparency 
Fibers are surrounded by air, 
which has different index of 
refraction. Many light rays are 
bent back and do not get 
through. 


ay 


SAME PAPER 


TRANSPARENTIZED WITH 
FLUID MATERIAL 


+ 


‘ 

‘ 
‘ 
s 
‘ 


Same paper as “A”, filled with 
oil or other fluid material, giv- 
ing spaces between fibers same 
index of refraction as fibers 
Reflection and refraction of 
light are reduced and paper be- 
comes highly transparent. But 
transparency is not permanent 
because fluids “bleed” out.t 


SAME PAPER 


TRANSPARENTIZED THE 
ALBANENE WAY 


+ 


Same paper as “A”, filled with 
an inert synthetic resin, with 
correct index of refraction 
This is how Albanene is made. 
Its transparentizer does not 
“bleed” out. Albanene holds its 
color and strength and is per- 
manently transparent.t 


PAPER TRANSPARENTIZED BY 
CRUSHING AND BEATING FIBERS 


Papers are also transparentized 
at the mill by a “beating” proc- 
ess. The fibers are crushed, 
flattened and compacted. Re- 
flection and refraction of light 
are reduced. But the process 
weakens the fibers and the 
strength of the transparent 
paper is low. 


More than 15 tests are made during production of Albanene. For example, each 
production roll is tested for pencil “take”, for pencil erasing and the taking 

of drawing ink. To eliminate human variables, pencil lines are drawn by 
machine. In this way you are assured of the uniformity of working sur- 
face so much desired by draftsmen, and assured of a paper that makes 
cleaner, sharper prints ... mow or a generation later. Ask your 

K&E Distributor or Branch for further information. 


t Prove this by making the “drafting tape test” 
drafting tape on fluid-transparentized paper, and another on Albanene. 


Strip them off the next day and examine both papers. Notice 
that enough fluid has drifted out of the ordinary paper 
into the tape to destroy much of the transparency 


And notice that 


Albanene is not affected. 


What drafting tape does over night, 


time will do naturally. 


Press a short piece of 


*TRADE MARKS ® 
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AVAILABLE IN MANY FORMS 
FOR MANY USES 


Albanene comes in 20-yard and 50-yard 
rolls in various widths and in three 
different weights. For those who like the 
convenience of cut sheets, a new 
Albanene package has been designed. 

It strongly protects the paper in 


shipment and storage, and may be 
eis Once you've discovered the pleasure of 
opened without mutilating the con- ; ; 

drawing on Albanene, the next logical step 
tainer, thus serves as a dispenser is to save time, trouble and eyesight with 
a K&E PARAGON*® Drafting Machine. You 
control your calibrated straight edge with 


a light touch of one hand, for parallel lines 


in drafting room or stock room. 


Albanene cut sheets can be 
supplied imprinted to your 


and lines at any angle. 


specifications. 


é 
i 
i 
‘ 
é 
‘ 


Moke your lettering letter-perfect and save 
wear and tear on your nerves by using a 
LEROY* lettering outfit. Template grooves 
guide your pen so the finished result looks 
like printers’ type, and the whole process is 
relaxing. There's a wide choice of sizes, 
styles and symbols. 


Sm OS CSO NT a NR A 
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Ever see a helicopter grit its teeth? 


l'o temper a steel gear to almost incredible 

hardness . to machine it to tolerances of 

1/10,000 of an inch Bell Aireraft Corporation 

called on Lycoming’s skill, experience and 

extensive facilities 

Such super-precision work typifies simply one ot MA per 


Lycoming s services to America s leading industries Bell Aircraft 
and to its military forces. Long famous for . 
chose Lycoming’s 


aircraft engines, Lycoming also meets the most 
exacting and diverse requirements for packaged precision production. 
power, for product development, for high-volume 

produc tion 


Whatever your problem— however complex yout 


specifications—look to Lycoming! 


AIR-C LED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES. PRE 
VOLUME-MACHINE PARTS, STEEL-PLATE FABRICAT N, GRAY-IRON ASTINGS 


COMING si 


MANUFAC TURING 


CORPORATION FORE 


BRIDGEPORT-LYCOMING DIVISION 
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Peomlt: ECONOMY 


IGNITION UNITS AND SPARK PLUGS ARE 
NOT DISCARDED BEFORE THEIR TIME! 


An airline recently reported that in one month it 
removed a great number of ignition units off schedule. 
Later tests showed that 73°, of these units were 
satisfactory and never should have been removed from 
the engine. Similar records for spark plugs showed 
that 94°, of the plugs removed were still in good con 
dition. If your maintenance records show similar 
inefficiencies, you can correct the situation with a 
Bendix Ignition Analyzer. It is the analyzer that 
locates present and impending difficulties. Your men 
will be able to make fast correction by replacing 
only the bad part. Ignition units and plugs will give 
longer service overhaul facilities can be sub- 


stantially reduced . engine run-up time will be 


considerably lessened. Doesn’t that make the use of 


a Bendix Ignition Analyzer for daily aircraft oper- 
ation a must in your equipment planning? 


Write us for free literature concerning 
the Bendix Ignition Analyzer. 


Qyats Less —Does Mow 


The Bendix Ignition Analyzer is available for either airborne 
or portable-airborne installations. It can be used with either 
high or low tension magneto or battery ignition. lt is the 
ignition analyzer that can predict spark plug failure before 
it occurs . . . make an efficient check of more than one 
spark plug at a time and do so on a large, easy to read 
screen ... yet it costs less than comparable analyzers. 


SCINTILLA MAGNETO DIVISION OF ” 
SIDNEY, NEW YORK ——Oen i 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California 


avian APORATION 


. Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan 


Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin . 582 Market Street, San Francisco 4, California 
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FLExLoc Self-Locking Nuts are widely used on 
shuttles and other high speed, vibrating equipment 
where positive locking fasteners—the kind that 

iM PACT stay tight even under severe service—are essential 
to operation of the equipment and safety of 
the personnel. 


’ 
WON'T FLExLoc Locknuts also offer one-piece, all-metal 


construction—nothing to work loose or drop off; 


WORK no serious temperature problems—up to 550°F 


does not affect them; resilient, automatic locking 


sections— processed to assure unusually uni- 


THEM LOOSE form torques. 


FLExLoc Locknuts will solve many fastener- 
loosening problems. We'll be glad to supply 
FLEXLOcC samples for tests on your equipment 
Let us know the sizes needed. STANDARD PRESSED 
STEEL Co., Jenkintown 55, Pennsylvania. 


See us at the A.S.T.E. 20th Annual Convention, international 
Amphitheater, Chicago, Illinois, March 17 to 21, 1952 


CATSSCED LOcknur division 


JENKINTOWN PENNSYLVANIA 
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Hough Model HF PAYLOADER lifts awkward 
chunks of concrete in confined quarters with 


sure, positive control 


Positive Pesco Power 


for Lift, Tilt, Dump 


makes close-quarter work easy 
for a PAYLOADER® 


, High, sure lifts are made possible by the rugged 
Hough PAYLOADERS, well known for their versatile, dependable Pesco hydraulic pump. 


performance rely on a small Pesco hydraulic pump as the heart of 
the hydraulic bucket control system. Power to spare is always on 
hand. The minute power is needed to dump, lift or tilt the 
bucket, it’s there . . . right at the operators’ finger tips. 

Countless pumps on countless jobs, serving in all kinds of rugged 
conditions have made Pesco pumps famous for their dependable, 
trouble-free service. Behind the dependability of Pesco hydraulic 
equipment are years of research and practical know-how. 

This knowledge can be of benefit to you. Write today stating 
your hydraulic problems. We will be glad to help. 


* Hydraulic pump Model 051006, gear type, pres- 

nm ee > sure loaded with positive displacement. Rated 
‘ . 

= 4 * capacity; 15 gpm at 1000 psi and 1200 rpm. 


e \ 
PRODUCTS DIVISION BORG-WARNER CORPORATION 


4700 NORTH Mi ROA 
2d L, 2 Les OAD BEDFORD, OHIO 
oY 


+ ; 
Sduct> 
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| Have You Taken 
This Opportunity for 


cH AND DEVELOPMENT DIVISION, DEPARTMENT ) 


of THE ARMY: Full support should be given any sound measure 
inventors and facilitate consideration and 


designed to encourage 
further development of their ideas OF inventions it is difficult JS 
h more 1n this 


to conceive of any 


COLONEL, RESEAR 


action that would accomplis 


direction than that called for 1n the Sinclair Plan. 
m St 


light some valuable 


er: ht should bring to 
tens oh been known 


yeas which might otherwis© not have aatcais 
have FORCE GE 
en read of \ NERAL; on 
. > » co Oo 7 
AN INVESTMENT COUNSELOR: | can imagine the great surge of hope now offer Uraging jn, = Plan for 
going through the breasts of the young men specializing in this field ing . €ntion and 
f t 3 anc 
yration W illing to give U> a break 


“Here, they will say, '84 corpe 
ot fail to strengthen the faith of 


Its fundamental unselfishness cann 


those without property This 1s OP \ ! ae 


att 


A CABINET MEMBER: * I he 


provisions regarding patents 


Men Who K 
now 
the Importance of are unique . .. the compensation ( 


for your investment of money 


j 


time, and facilities would be f 


Independent Invention Encourage You oa ewe 


rovalty-free shop rights 
for your company " 


to cal 
Use the Sinclair Plan nan al 


: MEMBER OF THE JOINT CHIEFS OF starr: “ihe Sinclair Oil 
orporation Is performing another fine 
g ano € public service in opening its &£ 


research labo > , 
ch laboratories to the American inventor. Lam confident that 


the né “rive 
ation will derive many benefits from this selfless service ; LA 
i cons . 
tructive and ent is a 
« rf ‘ © 


ff: look 
ing Step.”’ ‘Orward- { 


SIDE ° TURIN P T k 
F LARGE M 
uU CTURING CORPORATION: “\W , 
PRESIDENT ANUFA : > all think tk £ 
re 


plan, wh 
an, nich ope 
ns wide > 
I de the doors of your § 
great rese 
£ esearch laboratories toe I, 


y 


should | ( f ( ( c ( 
{ ’ 
ec encourage vidu 
1 1 I vento 
s 


»e that there 1s 4 need 


\ wholeheartedly agre 
because of the com 


inventol 
e syonibitive cost ol these facilities you / 
this situation 
a 
You 


de in relievINE 
a 
ff pResient OF A LARGE MANUFACTURING COMPANY: 


- have recognized a great need, and have done something 
t hich puts to 


a objective to overcome it anothe! idea W ) 
beneficial use the resources and capacity of a large group di 
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Advantage of 


Independent Inventors’ 


If you have an idea for a new petroleum product— 
hut do not have the facilities needed to develop it— 
the Sinclair Plan offers you laboratory help. 


“iGHT months ago, Sinclair opened up a part of its 

_4 great research laboratories to independent inventors 
who had ideas for new or improved petroleum products 
but who did not have the facilities needed to develop 
and profit by their ideas 

To date nearly 5,000 inventive people have submitted 
ideas to the laboratories; and the Sinclair Plgn has be- 
come recognized as a service to inventors, the oil in- 
dustry and the public. As a result we have made the 
Plan part and parcel of the long-range operation of 
our company 

If you have an idea for a new or improved petroleum 
product or application, you are invited to submit it to 
the Sinclair Research Laboratories. In your own inter- 
est, each idea must first be protected by a patent 


application or a patent. 


oe 


If the laboratories select your idea for development, 
they will make a very simple arrangement with you: In 
return for the laboratories’ work, Sinclair will receive 
the privilege of using the idea for its own companies, 
free from royalties. This in no way hinders the inven- 
tor from selling his idea to any of the hundreds of 
other oil companies for whatever he can get. Sinclair 
has no control over the inventor's sale of his idea to 
others, and has no participation in any of the inventor’s 
profits through such dealings. 

HOW TO PARTICIPATE: Instructions are contained in 
an Inventor’s Booklet. Write to W. M. Flowers, Executive 
Vice-President, Sinclair Research Laboratories, Inc., 
600 Fifth Avenue, New York 20, N. Y. 

IMPORTANT: Please do not send in any ideas until you 


have sent for and received the instructions, 


Vine buildings of the Sinclair Research Laboratories at Harvey, Ill. 


SINCLAIR—for Progress 
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Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 


Oil seals installed to permit periodic flushing of bearings in large 


hoist drum assembly 


A simple and practical solution to an 
unusual combination of sealing prob- 
lems is found in the hoist drum assem- 
bly of the Marion Type 93-M Power 
Shovel. 


Design of the hoist drum assembly 
requires oil sealing to retain lubricant 
around four widely separated main 
bearings. However, the sealing must be 
such as to easily permit periodic flush- 
ing of the entire housing area by grease 
under pressure. 


Other design features also affect the 
sealing problem. Shaft diameters are 
large —approximately 10”. The shafts 
are reversible; they operate at variable 
speeds, and there are many abrupt 
starts and stops. There are the run-out 
inducing tendencies of hoist pulls ex- 
ceeding 32.5 tons. Frequently, there 
are severe external dust conditions. 


An effective and economic solution 
of the problem is the use of two pairs 
of National 50,000 series seals. These 
are steel-encased, spring-loaded «units 
with leather sealing members. 

The outer pair of the large, heavy- 
duty seals is installed at (A) in the as- 
sembly. Sealing members face inward 
to retain lubricant around the bearings 
and prevent leakage onto the drum 
brake assembly. These sealing mem- 
bers also exclude dust and other for- 
eign abrasives from the bearings and 
housing. 


Burra.o, N.Y 
CuHIcaco, ILL 
CLEVELAND, OHIO 
DALLAS, TEXAS 
Derrort, MICH 
Downey (Los Angeles Co.), CALIF 
MILWAUKEE, WIs 


Room 1124, Prudential Bldg., Mohawk 9222 

Room 2014 Field Building, Central 6-8663 

210 Heights Rockefeller Bidg., Yellowstone 2-2720 

30\4 Highland Park Village, Justin 8-8453 

726 Lothrop Avenue, Trinity 1-6363 

11634 Patten Rd., Topaz 2-8166 

647 West Virginia Street, Broadway 1-3234 
WICHITA, KANSAS 


Fig. 1—Hoist drum assembly 


Fig. 2—National 50,000 series seal 


At (B), an identical pair of National 
50,000 series seals are installed with 
sealing lips facing outward. Correct 
loading of the tension springs insures 
retention of lubricant during operation, 
permits lubricant flushing at a con- 
trolled point during periodic greasing 
operations, and excludes dust, mud, etc. 

National Oil Seals used in the Ma- 
rion 93-M assembly are standard de- 
signs, as are other National seals used 
elsewhere in this equipment. In many 


CALL IN A NATIONAL FIELD ENGINEER 


New York Ciry, N.Y 
PHILADELPHIA, Pa 
ReEpwoop Crry, Car 
RICHMOND, Va 
ROCHESTER, N. Y 
WEST SPRINGFIELD, Mass 
Syracuse, N. Y 

519 South Broadway, Wichita 


cases, widely varied sealing problems 
can be solved quickly and economically 
through use of standard designs. In 
other cases, special designs and tools 
are needed. In either event, National 
Oil Seal engineers can call on 25 years 
of sealing experience to help you. For 
complete information, write or call the 
nearest National office. 


“Let Your Decision be Based on Precision” 


NAIONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


226) 


122 East 42nd Street, Murray Hill 6-0171 
401 North Broad Street, Bell-Walnut 2-6997 
Broadway and National, Emerson 6-386! 
216 South Fitth Street, Richmond 2-5476 
95 Landing Road, North Culver 3531 
1025 Elm Street, Springfield 2-1881 
P.O. Box 1224, Baldwinsville 662 
2-6971 ° 
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CLAD METAL 
to work for you 


oe 
on iets and other strategic applications 


These uses of copper-and-steel 
SuVeneer Clad Metal typify the many 
ways in which critical copper is being 
conserved by alert manufacturers— 
while maintaining full product perform- 
ance. @SuVeneer Clad Metal lends 
itself admirably to fabrication by usual 
methods, is dimensionally accurate and 
uniform in behavior, and is furnished 
P vs in easy-handling coils. Write for com- 
HELLS plete details. 


ATER WEATER 
FEMENT GASKETS (ETC.) 





Superior Steel 


CORPORATION 


CARNEGIE PENNSYLVANIA 






THE “STEERING ENGINEERS” at Thompson's Detroit 
Division had a big part in bringing to the automotive 
industry the first improvement in front wheel 


suspension to be introduced in 20 years. 


The benefits are many. 


More space under the hood for wider engines. 
Eliminates front suspension bind. 

Gives better steering and handling. 

Increases service life many times. 

Greatly reduces front end overhaul time. 
Reduces lubrication points from 12 to 4 per car 
Cuts assembly time—on production line or garage 


Eliminates removing front wheels, bushings, 
draining brakes and realigning wheels when 
servicing the front end. 


Lengthens tire mileage. 


Yu. Cau, Count 0 on, [homboon 


FOR “ENGINEERED STEERING” 


The new Thompson Ball Joint Suspension places 
the steering pivot and the suspension action bearing 
surfaces at one location on the king-pin line. 
The upper and lower standard threaded bearings, 
king-pin and its bushings and the knuckle support 
have been eliminated. Replacing the king-pin and bushings 
are an upper and lower ball joint. A one-piece spindle 


support replaces the knuckle support and spindle. 


Investigate this Thompson development. 
Let us help you solve your steering problems. 
Our research, experience and manufacturing facilities are 


always at the disposal of a// automobile manufacturers. 


{hompson o Products, Inc. 
DETROIT DIVISION 


7881 Conant Avenue, Detroit, Michigan 


THOMPSON BALL JOINT SUSPENSION 


STANDARD KING-PIN TYPE SUSPENSION 
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With Any Load... 


On Any Road.... 


WILL DO THE JOB BETTER - 
SAFER* MORE ECONOMICALLY 


FEF” any road, load or condition of service, there is TRUCK & BUS 
a Firestone tire which will do the job better. ; 
Owners of cars, trucks or other vehicles can choose 

from the tires shown here or from many other designs 

to obtain greater traction, more flotation or longer 

wear. Firestone construction features include the 

exclusive Gum-Dipped cord body which will with- 

stand terrific punishment and run cooler and which 

can be retreaded again and again. Firestone’s new, 

tougher tread compounding, with new, improved 

carbon black in a perfect blend of the best materials 

available, assures far longer original tire life. On the 

products you make, on the vehicles you use and on 

the wheeled equipment within your own factories, 


specify Firestone tires for greatest economy. 


YOUR SAFETY IS OUR BUSINESS 
AT FIRESTONE 


evision erery Monday evening over N BC ‘opyright, 1952, The Firestone Tire & Rubher C+ 
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Lighter Vehicles of alf 


Gasoline tanker built by Butler Manufacturing Company. Mayari R allowed a 
saving of 1610 Ibs of deadweight and an added 230 gals to the capacity 


This 50-ton-capacity trailer was built by Rogers Brothers 
Corporation. Here, the use of Mayari R members brought 
about a 35 pet saving in deadweight and provided the 


reserve strength needed to carry overloads. 


Delivery truck body built of Mayari R by Metropolitan Body Company. 
Deadweight was reduced 500 Ibs and payload capacity was increased. 


GUL7 with (UAYAR/ R 


Surplus deadweight is just about 


the most expensive load that any 
vehicle can carry. That is why more 
lightweight trucks and trailers are 
being built each year. And that is 
why the builders of these vehicles 
are increasing their use of low- 
alloy, high-strength Mayari R. 
Mayari R allows designers to use 


higher working stresses than are 


possible with plain carbon steel. 
Lighter sections do the job and 
eliminate substantial deadweight 
without sacrificing strength. At the 
same time the excellent atmospheric 
corrosion-resistance of Mayari R 
more than offsets any increase in 
corrosion that might be expected 
with lighter gage steel. Also, Mayari 
R retains paint 20 to 80 pct longer 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Stee! Export Corporation 


MayariR nals dCi. shangn-longr 


152 


than plain carbon steel, depending 
of course on the type of paint used. 

We have a catalog that gives more 
information on the advantages of 
Mayari R for all types of vehicles. 
Write or phone for a copy. 
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LASTS AS MUCH AS 
TEN TIMES LONGER! 


For new designs on your drawing boards, for engines 
now in production, you'll be well repaid to investi- 
gate the new Moraine-400 bearing .. . the bearing 
that eight years’ development and research work by 
Moraine and GM engineers made the toughest bear- 


ing ever offered to the automotive trade. 


Tested in heavy-duty truck engines, Moraine-400 
bearings outlasted three cylinder blocks and three 
crankshafts. In all the severe tests to which it has 
been subjected, the Moraine-400 bearing has never 
been seriously affected ... not even when connecting- 


rod bearing area in high-compression automobile 


engines was reduced more than half and the engine 
run 100 hours at 4300 r.p.m. 


Tests have proved that Moraine-400 bearings, 
because of their high load-carrying characteristics, 
effectively remove many limitations in engine design 
and leave shaft journal length and oil hole location 
as the major considerations. Moraine-400 bearings 
operate satisfactorily on oil hardened and Tocco 
hardened shafts and are outstanding in embedability, 
conformability and corrosion resistance. For inclu- 
sion in current engine specifications, they are readily 


interchangeable with all standard engine bearings. 


For further information about Moraine’s great for- 
ward step in automotive engine bearing development, 
get the complete story of what Moraine-400 bearings 


ean do for your product. 


MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS - 
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cost... 


weighed 
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“ss 
Rollway’s “Fure=-F8OH Roller Bearings 


Now—approach the trueness and long-life of a That's because Tru-Rol’s contoured guide lips as- 
high-precision bearing for approximately steel- sure precision rolling . . . prevent roller skew 
cage cost. Improve power efficiency and reduce with its long train of evils . . . sliding friction, 
preventive maintenance over ordinary bearings... end rub, power loss and reduced life expectancy. 
while conserving the use of critical bronze. More—lubrication is evenly distributed over each 
TRU-ROL enables you to do all this with only _ roller, assuring a ¢hin oil film that reduces heating 
minimum variation from top bearing performance. and lowers friction torque. 


Engineering Service 
Let's examine your bearing problems together to determine exactly the kind of bearings you 
need. Our years of specialized bearing experience, plus complete engineering and metal- 


lurgical services, are always at your command. No cost. No obligation. Just write or wire. 


ee ae he 0 AR A R es 
Philadelphia Leos Angeles 


ne ee eee 


angel so ROLLWAY BEARING COMPANY, INC., SYRACUSE, N. Y. 
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if 
SIZE 
is 
your 
problem 


es close-coupled type Roller Bearing 
UNIVERSAL JOINTS are specially designed for oper- 
ation within cramped quarters, and where shafts are out of 
alignment — as in rear engine cars, trucks and busses. Let our 
engineers show you how these MECHANICS joints will con- 
serve space and compensate for offset shafts, in your new 
models. These joints fit into spaces that engineers formerly 
considered too short for universal joints. 


Let our engineers show you how 
MECHANICS close-coupled Roller 
Bearing UNIVERSAL JOINTS will 
conserve space and compensate for 
offset shafts, in your new and im- 
proved models. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 
Borg-Warner 
2022 Harrison Ave., Rockford, Ill. 
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NYLINEO <a 


BEARINGS Yes, see ALCOA 


With SMOOTH, TOUGH DuPONT NYLON Alcoa's finishing laboratories are continually 


improving and developing finishes for alumi- 
num — painted, electroplated, anodized, plus 
chemical and mechanical treatments. For the 
latest information, simply write on your 
company letterhead to 

ALUMINUM COMPANY OF AMERICA 
1980C Gulf Building ¢ Pittsburgh 19, Penna. 


ALUMINUM COMPANY 
OF AMERICA 


~~ 


SOLVE MANY i, 
BEARING PROBLEMS Su 


¢ Longer life 
© Lower friction coefficient 
© Superior without lubrication 
¢ Resist chemical attack 
© Outstanding abrasion resistance 
¢ Dampen mechanical vibration 
¢ Suitable for close fits 


e Non-contaminatin - she - 
- & The WE J Prectston Mercurial. Mane meler 
¢ Smooth, silent operation ae Git Wasi) ok Week oie eins sien 
cision with ease tr t ng The two ft t I t le it i ling 
NYLINED Bearings have a thin liner of DuPont eee eee te ietcoed aortic and saiieation 


NYLON within an inexpensive metal sleeve. This aircraft aitimeters, Because of its ohe, Hanemenee 
enables low-cost quantity production min. ee 
and fabrication of trial quantities to customer Such characterist re only { of the picture. Take a look at 
specifications without a major die investment. emai ge sa a a a 
Write for literature and the name of your local Adjusting knob provides for temperature er 
representative. 


*A BETTER BEARING AT A MODERATE COST 


Ve Vee Ve med, 7, | 


PRODUCTS, INC. 


ae MEN 


Also Manutacturers of BALL BUSHINGS ... the Ball Bearing for Linear Metions 


Belleville 9, New Jersey + Represented in Principal Cities 
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BRAKES 


for any job- 
anywhere-any time 


f 
| 
{ 
Ht 


No matter what your braking problem, there is 
a TDA Brake to do the job. When you equip your 
product—whether it is an industrial machine or 
a heavy-duty vehicle—with TDA Brakes, you are 
guaranteeing your customer safe, sure, dependable 
braking at bedrock maintenance cost. That’s why 
TDA Brakes are demanded by users of heavy ma- 
chinery everywhere today—so widely demanded 
that there are more TDA Brakes in actual oper- 
ation on heavy-duty commercial vehicles than any 


other make. This universal acceptance has been 


honestly earned. For more than 40 years, TDA’s 
engineers have been designing and building brakes 
to do a superior job for the automotive industry. 
This experience is your assurance of outstanding 
performance, whenever you install TDA Brakes, 


This air-actuated P Series power 
brake is ideal for the road- 
building equipment shown 
above and for all heavy-duty 
equipment. It is extremely ver- 
satile in itself but is just one of 
the many great TDA Brakes de- 
signed to solve your braking 
problems, no matter what type 
of machine or vehicle is involved. 


WHATEVER YOUR BRAKING 
PROBLEM—TAKE IT TO TDA! 


TDA BRAKE DIVISION—DEPT. 8B, ASHTABULA, OHIO 


Please mail brake information on these applications: 


TDA BRAKE 


DIVISION 
THE TIMKEN-DETROIT AXLE COMPANY 
ASHTABULA. OHIO NAME 
COMPANY 


ADORESS 


TRADE MARK REGISTERED 


city 
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Four bolts, each nearly 50 feet long and 2 feet in diameter, 
hold Lockheed Aircraft’s new 8,000-ton hydro press 
together. Built by Birdsboro Steel Foundry and Machine Co., 
the mammoth machine required not only special installation 
techniques, (the building was erected around it) 
but also novel testing procedures 

To adjust and equalize tightness, strain gages and leads 
were attached to each bolt before installation. Then, during 
assembly, tightness was measured as a function of strain 
by means of Consolidated Bridge Balance Units 
When gage outputs were equal it was known that all bolts had 
been tightened to the same degree. Later, the press was 
tested dynamically during actual trial runs and the momentary 
stresses, speed of operation, and other performance data 
recorded by a 5-114 Recording Oscillograph 
The complete performance picture, with all forces in their 
true relationship, gave Birdsboro and Lockheed engineers 
all information needed for the final adjustments 
necessary for optimum operation before actual 


consolidated recording ee 
oscillograph CONSOLIDATED ENGINEERIN 


CORPORATION , 


; 
' 
' 
' 
' 
' 
' 
' 
' 
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‘ 
' 
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chee 


The 5-114 Recording Oscillograph is used for Analytical Instruments for Science and Industry 
multichannel testing of hundreds of widely vary- 300 No. Sierra Madre Villa 

ing products from trains to rocket-propelled Pasadena 8, California 

planes, from small valves to entire oil-drilling 

derricks, Write for Bulletin 1500B. 
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THE 1913 HUDSON TORPEDO, a 54h. p., $2450 
touring model, was one of a series representing 
the first Hudson to carry a six-cylinder motor 
in a test run at Indianapolis Speedway, the 
cat was driven 10 miles at an average speed 
16244 m.p.h., but the four passengers 
who clung to their seats during this 
eventful run must have experienced 
the sensation of traveling much 
faster, for it was recorded that 
the top was down and the 
windshield folded back. 
Excellent color reprodu 
tion of this old car suit 
able for framing sent 
on request. Please use 
your company letter 
head. Supply limited 


Smart as a canary 
J #..Smooth as a kitten 


be ape 


“I can see Uncle George as if it were yesterday. He was very proud of 
his new Hudson Torpedo, and after driving it home for the first time, 

we stood at the curb admiring it until after dusk. I heard him say over and 
over... ‘Just look at her, smart as a canary, and she purrs 

right along just as smooth as a kitten!’ He was especially proud of her 
paint job, although we had thought he cared little about color. The 

truth was that color meant a great deal to him, and he was always 
disappointed that there were only 2 to 3 car colors to choose from.” 
That's how it was in 1913. When Uncle George buys a new car today he 
can choose from 10 or more solid colors and twice as many two-tone 
combinations . . . made possible because of the scientific approach to 


the special problems of car finishes. In this Rinshed-Mason has led the way. 


RINSHED-MASON CO. (59 1246 9. LEMON ST, AMANEI, CALI 


{merica’s leading manufacturer of fine lacquers, enamels and undercoats for 
automobiles, trucks, farm equipment, appliances, and other products of industry, 





of thee MICKERS Peinps for 
LOWER TERING 


We Mexhy Ip = prsange GI 


a. Balanced Vane Type Hydraulic Pumps... 
designed to meet the most rigorous requirements of 
the automotive industry ... are now being delivered 
in high production volume to a number of auto- 
mobile manufacturers. Quantities are sufficient to 


meet the total requirements of several major users 


of hydraulic power steering for passenger cars. 


These Vickers Pumps are hydraulically balanced 


to eliminate pressure-induced bearing loads and 


ENGINEERS AND BUILDERS OF OIL 


Vickers Pump with integral 
volume control and reef vatwes 
and oil reservoir 


Vickers Pump with integral 
volume contro} “and..celief 


valves . 


are pressure compensated to maintain optimum 
running clearances. The result is exceptionally long 
life and high operating efficiency. Vickers has been 
building hydraulic power steering equipment for 


the last 25 years. 
V ICKERS Incorporated 
Div y f the Spe y ( f ation 


1440 Oakman Bivd., Detroit 32, Mich. 


HYDRAULIC EQUIPMENT SINCE 1921 
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when alarm hells ring... 


i} “S>- en © 


you can count on 


BLOOD BROTHERS Propeller Shafts ssaaill 


ge) 


= 


On equipment like this, a breakdown could mean disaster, So The 
Seagrave Corporation, builders of great fire-fighting apparatus, 
selects every component with the utmost of vigilant care. 


It’s significant that Blood Brothers Universal Joints and Propeller 
Shafts are chosen for this— and other emergency equipment — 
where dependability ranks first in importance. 


If your requirements are exacting, too, contact Blood Brothers. An 
engineering conference may prove well worth while. No obligation. 


1 
Pr rs 
M BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


UNIVERSAL JOINTS AND DRIVE LINE ASSEMBLIES 


Division of Standard Steel Spring Company e@ Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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U-S-S CARILLOY BORON STEELS PROVE EFFECTIVE 


IN CONSERVING “ 


@ Today American industry is faced with the unpleasant 
fact that, after military needs are met, there is not nearly 
enough nickel and molybdenum available to produce steels 
containing these alloys. Actually the alloy shortage is worse 
now than in World War II 

However, insofar as heat treating steels are concerned, 
the picture is not as grim as it might be. For in the last 
war, the potentialities of the element boron for increasing 
the hardenability of steel became widely recognized and 
thousands of tons of boron steels were produced by United 
States Steel and used in military equipment, such as armor, 


U-S-S SuperKore- 


More than six years ago, United States Steel Company devel 
oped U-S’S SuperKore A, which is essentially a 4312, plus boron 
and 0.03/0.07°,, vanadium. Used by a leading aircraft engine 
builder, this steel (designated as TS 43BV12) has successfully 
replaced 3310, in heavy-duty gears, shafts and pinions for large 
air-cooled reciprocating engines and is approved for aircraft 
use under AMS Spec. 6266. Not only does SuperKore A save 
one-half the nickel and two-thirds the chromium formerly re 
quired but the manufacturer reports improved carburizing 
characteristics— with less retained austenite and fewer undis 
solved carbides on direct quenching 

Similarly, U-S’S SuperKore AA—a 
4315 plus boron—shows improved hard 
ness near the surface and large tonnages 
have been used by a leading heavy-duty 
truck builder who reports that transmis 
sion countershafts made from it have 
been in service for five years with excel 
lent results. Used to replace 4800 types, 
this steel now designated as TS 43BV14 
reduces nickel and molybdenum require 
ments by one-half 

Another U-S’S SuperKore Steel 
SuperKore B—which is a 4615 plus 
boron, designated TS 46812, has been 


For example 


There are other approaches 
to the alloy problem 


Although the substitution of boron steels for standard 
alloy grades has enabled many customers to meet 
their requirements, such substitution is only one of 
the ways our metallurgists and research specialists 
are able to solve today's alloy problems. 

m some 
without boron, have proved entirely satisfactory. In 
others, improved heat treating procedures have pro 


CRITICAL” ALLOYS 


projectiles, torsion springs for tanks, et« 

These and post-war applications of boron steels in large 
locomotive crankshafts, heavy-duty tractor axles, 
in wrenches and hand tools, have thoroughly demonstrated 
boron’s ability to replace several hundred times its own 
weight of other hardening alloys such as nickel, chromium, 
molybdenum and manganese. Not only have boron steels 
helped to conserve these critical alloying elements, where 
they are necessary only for adequate hardenability, but 
they have effected considerable savings both in the cost of 
steel and in fabricating costs as well 


pioneer boron steel 


successfully used for more than three years to replace 481 
in making a famous line of rock bit cutters, and 
half the nickel formerly required 
U-S’S SuperKore C —a 8615 plus boron— originally developed 
to replace 4300 carburizing grade, and which reduces nickel by 
one-half and molybdenum by one-fifth has shown good results 
Our work on these alloy-saving carburizing steels has shown 
that lower alloy steels containing boron will! have the same core 
properties as the higher alloy steels they match in harden 
ability. In addition to conserving critical alloys they (1) im 
prove hot and cold working require 
a shorter annealing cycle, and (3) have 
improved machinability. All these fac 
tors result in fabricating economies 


diesel 


saves one 


Because in some cases boron steels re 

more care in their selection and 
treatment than do the conventional alloy 
we offer you the assistance of our 


quire 


steels 
metallurgists who have pioneered their 
development and whose practical coop 
eration will be of material benefit in 
applying boron steels to your equipment 
Simply write United States Steel, 525 
William Penn Place 10, Pa 
Room 2801C 


cases, emergency alloys 
Pittsburgh 


vided adequate hardness and other physical proper 


ties in lean standard alloy steels. 


In addition to the use of U'S*S SuperKore A in this engine. 
Super Kore steels are being used in other aircraft power plants. 


COLUMBIA-GENEVA STEEL TENNESSEE COAL & IRON 


Heavy-duty truck transmission gears and rear differential gears 
and pinions such as these are made of U-S°S SuperKore AA 


UNITED STATES STEEL SUPPLY, WAREHOUSE DISTRIB 


Divisions of UNITED STATES STEEL COMPANY, PITTSBURGH 


wITEO STaTE 


ExPor 


MPANY NEW YORK 


U-S‘S Carilloy Steels 


Electric Furnace or Open Hearth + Complete Facilities in Chicago and Pittsburgh 


2 
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Yes, there’s more to “‘air power’’ than meets the 
eye in the sky. There’s the air power that’s gener- 
ated by compressors, ranging in size from very 


large to very small. 


They supply the air power for wrecking and for 
building, for road maintenance, for paint spraying, 
for driving rivets—for a list of applications re- 


quiring far more space than this page permits. 


The engines that drive the compressors, that keep 
the air power alive and strong, obviously must 
meet all kinds of load demands and in all kinds of 
weather. And the Marvel-Schebler carbureter is 
doing a yeoman’s job of maintaining the right 
fuel-air mixture all along the line. 


howd, TOO, 


Proper design and calibration is the secret of this 
success, contributing to efficient operation and a 
dependability that has received the stamp of 
approval from an impressive list of engine manu- 
facturers. 


Over the years, Marvel-Schebler has accumulated 
a wealth of experience in carbureter applications 
for many different types and sizes of industrial 
engines. This experience pays off for Marvel- 
Schebler customers . in long life, dependable 
service, and efficient operation. If your engines are 
used in a variety of applications requiring versatile 
carbureter performance, bring us your problems. 


MARVEL-SCHEBLER PRODUCTS DIV. 
Borg-Warner Corp., Decatur, Ill. 


MARVEL-SCHEBLER 


CARBURETERS 
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—probably the most important single part in the modern high-speed, 


high-compression, internal-combustion engine. 


Wyman- Gordon —specialists in the design and forging of crank- 
shafts since the start of the automotive industry —furnished the first 
heat-treated crankshaft, forged the first six-throw crankshaft, forged 
the first eight-throw crankshaft, forged the first crankshaft with 
integral counterweights. In automotive crankshafts and in all types 
of aircraft forgings, steel and light alloy, there is no substitute for 


Wyman-Gordon experience. 


Standard of the Industry for Wore “Than Sixty Years 


WYMAN- GORDON 


IRGINGS OF ALUMINUM «© MAGNESIUM © STEEI 
WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOTS DETROIT, MICHIGAN 


a 


POLO RO RO RO ROC RCC RCC ACA ACCC AC AC RCAC RCAC AC AC ACT AC CTA C TACIT OD 
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"Made for Each Other |" 


SERVICE PISTON RING SETS BY MUSKEGON 


The set of service piscon rings here illustrated was 

really produced by ¢wo engineering stafts 

For these rings are the end product of close collaboration betweet a 
leading cat manufacturer and Muskegon Piston Ring Company. 

And naturally, when piscon rings are carefully designed in this way 

for a specific engine -when the engine and the rings are 

literally ‘made for each other’’—they are the finest rings obtainable 
Muskegon offers complete facilities in manpower and equipment 

to produce piston rings in this sensible and practical way. 

These Factory Appr red and Factory Engineered Service Piston Ring Sets are 
available only through car dealers and other authorized service outlets 


“THE ENGINE BUILDERS’ sOuRCE” 


EE ——— = — - 


: 


Copyright 1952 by Muskegon Piston Ring Company 





david tames goliath... 


Torrington Needle Bearings are small—but mighty! A 
full complement of precision-ground rollers distributes 
loads evenly over an extra-large area... providing 
greater radial capacity in relation to O. D. than any 
other type of anti-friction bearing. 

This high capacity, combined with compact size, has 
helped improve the efficiency of many products. So have 
other Needle Bearing advantages—light weight, easy 
lubrication and long service life. Ask our engineers to 
give you the whole story on Torrington Needle Bearings 
in terms of your product! 

THE TORRINGTON COMPANY 
Torrington, Conn South Bend 21, Ind 
District Offices and Distributors in Principal Cities 


of United States and Canada 


TORRINGTON ////7/; BEARINGS 


Needle e Spherical Roller « Tapered Roller eo Straight Roller e¢ Ball e« Needle Rollers 
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BOHN ALUMINUM & BRASS CORPORATION 
GENERAL OFFICES: LAFAYETTE BLDG. * DETROIT 26, MICHIGAN 


CASTINGS « FORGINGS «+ PISTONS + BEARINGS + EXTRUSIONS 
INGOTS + REFRIGERATION PRODUCTS + AIRCRAFT PARTS 
AUTOMOTIVE REPLACEMENT PARTS 


TELEVISION! 


“American Forum of the Air”... Every Sunday Afternoon on NBC Television 
Consult Your Newspaper for Time and Station 


EVERY RED MOVE 


is calculated to 


checkmate freedom. 


Moscow’s world-wide 
attack pattern 

never changes... 
intrigue, lies, 
pressure, threats, 


violence, revolution. 


The result is 


Communism and slavery. 


Look with suspicion 


on EVERY RED MOVE. 


The next move 


may be aimed 


at YOUR freedom. 





Cee y. 


PV ata al 


RED HOT PROBLEMS 


CSCC Cam CML CM tect] 
and aircraft engine industries 


Consult Ryan on high-temperature metallurgy and ceramics 


RYAN AERONAUTICAL COMPANY 


LINODBERGH FIELD, SAN DIEGO, CALIFORNIA 
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exclusive forced-flow 
lubrication keeps Eaton 
-needs 
on the job, 
akes them 
last longer 


P. NTY OF LUBRICATION—always! That’s one reason 
for the outstanding life and performance records being 
set by Eaton 2-Speed truck axles in every field of 
heavy-duty hauling! Eaton's exclusive forced-flow oil- 
ing system provides abundant lubrication even at 
lowest vehicle speeds. The instant gears turn over— 
even one revolution—oil is started on its way to all 
moving parts; the rate of flow is governed to meet the 
demands of various operating speeds. This unique 
lubricating system and Eaton’s exclusive planetary 
construction are important factors in the ability of 
Eaton 2-Speeds to stay on the job, to deliver maximum 
performance with minimum upkeep. Ask your dealer 
to explain how Eaton 2-Speeds reduce stress and wear 
on engine and power-transmitting parts—how they will 


help your trucks haul more, faster, longer, at lower cost. 


Axle Division 
EATON MANUFACTURING COMPANY 
CLEVELAND, OHIO 


is i 

oy PRODUCTS: Sodium Cooled, Poppet, and Free Valves « Tappets « Hydraulic Valve Lifters « Valve Seat Inserts . Jet 
Engine Parts « Rotor Pumps « Motor Truck Axles « Permanent Mold Gray Iron Castings « Heater-Defroster Unitse Snap Rings 
Springtites eSpring Washers * Cold Drawn Steel * Stampings®* Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 





| _ Eaton 
) Free-Valves 


can be applied to engines 
of all types and sizes 


Eaton Free-Valves prevent the formation 
of stem deposits or uneven seat deposits; 
prevent local overheating, eliminating the 
principal causes of guttering; prevent valve 
stem sticking or scuffing. As a result, Eaton 
Free-Valves last many times longer. These 


benefits can usually be applied to an engine 


EATON MANUFACTURING 


without costly design changes. Eaton Free- 
Valve Kits for motor cars and trucks are 
available from dealers. 

You can utilize Eaton’s long experience 
in this field by giving our engineers an 
opportunity to work with yours in the early 


stages of design. 


COMPANY 


CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


(fon 

$5) propucts. Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts + Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings * Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 





RTE 


to many design probe Oo 


7 @ 


me er 


Triple-alloy steels containing nickel offer designers the 


following triple advantages: 


} OUTSTANDING PERFORMANCE-—Strength and 
* toughness, resistance to wear, fatigue or shock to meet 
a wide range of requirements, as dictated by design. 


RELIABILITY—based on consistently uniform re- 
sponse to heat treatmept. 


ECONOMY -— resulting from standard compositions 
precisely graded to match the engineers’ needs. 


o— 


~ ly 


Service records established by triple-alloy steels over a 
period of years show that they are giving excellent re- 
sults in many diverse and exacting applications. 


The many standard combinations available permit 
accurate and economic selection for specific uses. 


Because of their many advantages, these triple-alloy 
steels warrant your careful consideration when planning 
new or improved designs. We shall be glad to furnish 
counsel and data upon request. 


THE INTERNATIONAL NICKEL company, INC. $2.%2!.3"s! 
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Specialists in the Art of Keeping Cool 


Balancing the engine cooling system calls for exact specification of radiator design and capacity. 


Long radiators provide many of the leading vehicle manufacturers with 
the answer to this vital problem. As specialists, we provide the widest possible range of radiator 
capacities and designs. 


This is our fiftieth year of radiator production. We offer our engineering and 
manufacturing experience — matching 

nearly the entire life of the automotive 

industry —to the manufacturer 

with problems of engine heat exchange. 


Lee Delo) | 


LONG MANUFACTURING DIVISION O RB] G 


Borg-Warner Corporation 
DETROIT 12, and WINDSOR, ONT. MU See TLR is 
Olt COOLERS 
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WEST COAST’S RI GS 


Roll 20,000,000 Miles a Year With the Help of 


It may be thirty below zero or a 
hundred and fifteen above —every 
day, almost a thousand West Coast 
Fast Freight trucks are covering 
California, Oregon, Washington, 
Idaho, Montana, travelling seven thousand 


miles of highway with general com- 
modities. Their average load rolls 721 miles in a 
twenty-four-hour-a-day operation. The 
fact that West Coast rigs deliver 
the goods under tough conditions is a tribute 
to operating wisdom, and to good 
equipment well maintained. For 
this maintenance, West Coast 
depends on sts? Bearings. 
They've learned that, 
where endurance and 
dependability are 
essential,- they can 
depend on 0s". 


on 
specify 
The 
ment 
always produces advanced, dependable 
equipment 
PHILADELPHIA 32, PA. 


ok 


Designers of heavy-on and off-the-road 
automotive equipment know these & 
Bearings well. They depend on 

Single Row Deep Groove Bearings for 
their ability to sustain combined radial 
and thrust loads at high speed, for their 

available combinations of shields and 

seals which exclude dirt and retain 

lubricant They depend on P 
Cylindrical Roller Bearings for ex 
tremely high radial capacity and low 
friction which perform so well at high 
speed. And for propeller shaft boxes 
heavy duty equipment, designers 
Self-Aligning Ball Bearings. 
teamwork of automotive equip 
designers and engineers 


SKF INDUSTRIES, INC., 
manu- 


facturers of SPF and HESS 


BRIGHT bearings. 


AND ROLLER BEARINGS 


ll ‘ 
r 


> IN EVERY 
IN EVER} 


ot 
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E. Address 


VSS ENGINEERS 


Special opportunities for YOU in 


SAN DIEGO 


that sunshiny, smog-free city on the 


oor (CALIFORNIA 


Convair (Consolidated Vultee Aircraft Corporation) is 
now accepting applications for these following positions 
in its modern, progressive Engineering Department. 


Design Engineers Weight Engineers 


Design Draftsmen Aerodynamics 


Electrical Draftsmen Engineers 


Electronics Engineers Test Engineers 


Microwave Engineers Thermodynamics 


Servo Engineers Engineers 


Aircraft Loftsmen Aircraft Linesmen 


WORKING FACTS: You get two holidays a week at 
Convair — overtime accomplished in 5-day week. Attractive 
salary ranges. An “engineers” engineering department . . . with 
stimulating, competent associates ... and interesting, challeng- 
ing, essential, long-range projects of a wide variety including 
— commercial aircraft, military aircraft, missiles, engineering 
research and electronic development. Excellent patent royalty 
arrangements. Top-notch retirement plan — better than-average 
life and health insurance. Complete progress-salary review 
for each person twice yearly. Opportunity for continuing 
engineering education. 


LIVING FACTS: Son Diego, with its wonderful residen- 
tial oreas, offers you and your family incomparable living. 
Ideal climate — cool, clean, dry. Mountains, desert, Mexico, 
Hollywood, Los Angeles, Pacific Ocean, beaches and boy — 
only hours or minutes away. It offers you a new way of Life.. 
pleasant, refreshing, hoppy 


if you qualify, you will receive generous travel allowances. 
SEND COUPON for free booklets and complete information. 


THANK YOU 


Mr. H. T. Brooks, Engineering Department 400 
Conveir, 3302 Pacific Hiway, San Diego, California 


Please send me FREE booklets describing the Convair 
Opportunity for me and my Convair Application Form. 


My name 


Occupation 


City State 


Mow 


a 
Sa 
a 
a 
ig 

a 


e Nicranaceaieticor 


Performing faultlessly in trouble 
cision-molded rubber parts have proven 
many application problems. Advanced 
pounding synthetic and natural rubbers, 
mold-making enable Acushnet to produce 


Acushnet pre 
to be the answer to 
techniques in com 
skillful designing and 
parts that meet your 


former spots, 


requirements. Our 
gladly col 
laborate with your designers 


PROCESS COMPANY or make 
NEW BEDFORD. MASS.. U. S. A. mendations. 
Address all correspondence to 

772 Belleville Ave., 


special 


engineers will 


separate recom- 


New Bedford, Mass. 


Over 85% of the torque wrenches used in industry are 


SturTEvan’ 


Ue eta Teas 


Read by Sight, Sound or Feel 
CU me a 
© Practically Indestructible 
ete ae ms) 
mrt 
me tis 


in inch ounces / 
A by 
ey 


Ue 
eed 


Every manufacturer, 

design and production 

man should hove this valu- 
able data. Sent upon request. 


Ye UAC ae 


ADOD/SON 
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You can save MONEY 
and MATERIALS with 
ROLLED BUSHINGS 


her) | 


seo 


SINCE 1899 


FEDERAL-MOGUL CORPORATION 11035 SHOEMAKER, DETROIT 13, MICH. 
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ENGINEERS 


wanted at once 


for 


LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 


by 
North American Aviation, Inc. 
Los Angeles, California 
Columbus, Ohio 


Unusual opportunities for Aerodynamicists, 
Stress Engineers, Aircraft Designers and Drafts- 
men, and specialists in all phases of aircraft 
engineering. Engineering skills other than air- 
craft may be adaptable through paid training 
program. Also openings for 


Recent Engineering College 
and Technological Graduates 


Long-range military program offers fine chance 
for establishing career in aircraft while aiding 
defense effort. Transportation to California and 
established training time paid. Salaries commen- 
surate with experience and ability. 


Please include summary of edu- 
cation and experience in reply to: 


Engineering Personnel Office 
Section 5 


NORTH AMERICAN AVIATION, INC. 
LOS ANGELES INTERNATIONAL AIRPORT 
LOS ANGELES 45, CALIF. 


or 


COLUMBUS 16, OHIO 


Tae 


TRACING CLOTH THAT DEFIES TIME 


@ The renown of Imperial as the finest 

in Tracing Cloth goes back well over | 

half a century. Draftsmen all over the 

world prefer it for the uniformity of 

its high transparency and ink-taking 

surface and the superb quality of its 

cloth foundation. Pp 
Imperial takes erasures readily, 

without damage. It gives sharp con- lin le I'] d 

trasting prints of even the finest lines. if 

Drawings made on Imperial over fifty 

years ago are still as good as ever, 

neither brittle nor opaque. ae e@iic 
if you like a duller surface, for 

clear, hard pencil lines, try Imperial 

Pencil Tracing Cloth. It is good for 

ink as well. 


 Hosbeand =| 


PRECISION 


DROP FORGINGS 


Ar ib ae il) ee eens 


DIVISION 
THE BINGHAM-HERBRAND CORPORATION, FREMONT, OHIO 


“~ GET YOUR COPY OF 


wee THIS NEW catacoc: 


It gives complete informa. 
tion on the only system with 
the Rotary Air Compressor. 


Give your 
vehicles 
BRAKE 


EFFICIENCY 


FA) 
Your copy 


Lita is seoiy 


write for 


Ar Veen it today. 


Nias 


‘ 
au 

PY abe 

POTS kd 


Wagner Electric @rporation 


6378 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S.A. cae 
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ANOTHER NEW ROAD BUILDER 


gets United Air Cleaner 


Protection 


ALLIS-CHALMERS AD-40 
MOTOR GRADER 


This new, largest of all Allis-Chalmers graders, 

is ready for dustiest road conditions — it is 

protected by a United Oil Bath Air Cleaner. Even 
under dustiest work conditions only clean, 
abrasive-free air will enter the combustion chamber 

of the AD-40’s powerful 2-cycle diesel engine. 

The protection furnished by the United cleaner adds 
hundreds of hours to the life of rings, bearings, 


sleeves, pistons. 

Whether it’s the heavy-duty AD-40 or a small 
portable power unit, United has an air 
cleaner — or can build one — to fill the bill. 


We invite your inquiry. 


t 


olay . ee 
»- 


UNITED SPECIALTIES COMPANY ah i iat ot on 4:* 


United Air Cleaner Division — Chicago 28 
PTL ka en all ale This new Allis-Chalmers AD-40 has 104 brake hp. 
. weighs 23,000 Ib. . . . can handle a 22-inch 
high windrow. It is equipped with the United Oil 
AIR CLEANERS ye METAL STAMPINGS ye ROLLED: SHAPES ants idihy Caer ieenieiad 


IGNITION AND TURN SIGNAL SWITCHES »%& DOVETAILS 


re 
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‘customer 
conscious... 


You are treated like a customer when 
you deal with The Bunting Brass & 
Bronze Company. It is a tradition in 
the Bunting organization to consider 
the good will of the customer as the 
most important factor in the transac- 


tion. Bunting customers find that 


Bunting resourcefulness no less than 


Bunting products, is made available 
when needed .. . Ask any Bunting 


customer. 


BRONZE BEARINGS + PRECISION BRONZE BARS + BUSHINGS 


® 
THE BUNTING BRASS & BRONZE COMPANY * TOLEDO 1, OHIO * BRANCHES IN PRINCIPAL CITIES 
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A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 


DETROIT 32, MICHIGAN 


Standacd > 


TRADE MARK REGISTERED 


HYPOID HEAVY-DUTY GEARING 


These are busy times—and profitable times —if your truck 
can produce whenever it’s needed—wherever it’s needed! 
And the truck men who are making the most of today’s 
profitable business— and their equipment—use trucks 
equipped with Hypoid-geared Timken-Detroit Axles. 

This modern axle gearing boosts truck performance—pro- 
vides extra dependability for rapid, long-distance hauls. 
The offset Hypoid pinion is bigger and stronger. Bearings 


are bigger. More teeth are in contact, reducing loading per 
unit of contact area. Torque-transmitting capacity is in- 
creased. Slower gear ratios are practical without loss of 
strength. What's more, time-proved Hypoid gearing adds 
miles to the life of your truck, at lower maintenance cost. 


Whether you build, buy or sell trucks, make sure they're 
equipped with Timken-Detroit Axles and Brakes! You'll 
find Hypoid gearing an important advantage. 


WORLD'S LARGEST MANUFACTURER OF AXLES FOR TRUCKS, BUSES AND TRAILERS 
PLANTS AT: Detroit and Jackson, Mich. « Oshkosh, Wis. + Utica, N. Y. « Ashtabula, Kenton and Newark, Ohio « New Castle, Pa. 





Genuine 


TIMKEN 


ow 
PARTS 


AX 


You bought trucks equipped with 
Timken-Detroit Axles for a reason! 
Because they were equipped with the 
best, most dependable truck axles 
made! Don’t sell yourself short when 
it comes to buying axle replacement 
parts. Install only genuine Timken- 
Detroit Original Equipment Parts whenever replace- 
ment parts are needed. 


The more important, more widely used of these parts 
are packaged in handy kits to help you do an easier, 


this sign 


<—__-- -- 


longer lasting, more complete replacement job. These 
kits also protect the parts against moisture and rough 
handling—to make sure the new parts reach you in 
the same condition in which they left the factory. 
What's more, Timken-Detroit Parts Kits contain a// 
the essential related parts to do a “factory-type” 
replacement job. 

Always insist on genuine Timken-Detroit Axle 
Replacement Parts when new parts are needed. You'll 
find them wherever the Timken-Detroit Axle Parts 
sign is displayed. 


The Timken-Detroit Axle Company + Detroit 32, Michigan 


MAIL THIS COUPON FOR 
THE FULL FACTS ON TIMKEN- 
DETROIT AXLE PARTS KITS 


amen ad 


NAME 


ADDRESS 


city 


—-------------------- 5 


The Timken-Detrolt Axle Company 
100 N. Clark Street, Detreit 32, Michigan 


Gentlemen: Please send me complete information on Timken-Detroit Axle Parts Kits. 


(Number of trucks) 





GOVERNMENT 
SPECIFICATIONS 


look to 


ADHESIVES - COATINGS - SEALERS 


Do you have some new defense contracts in your shop? Whether you're 
making trucks, tanks, boats, radio and radar equipment or airplanes, or 
parts for any, 3M offers you adhesives, coatings and sealers that meet 
Government Specifications. " 


3M’s years of experience stand you in good stead as you work on current 
DO jobs. 3M adhesive engineers are glad to help you... on your produe- 
tion line if you wish. And for proof of the quality and effectiveness of 3M 
products, consider this: many 3M products are the standard upon which 
certain Government Speci fu ations were written! 

So, for adhesives, coatings and sealers that must meet Government Speci- 
fications, or for any adhesive problem, call your 3M salesman today. He 
represents the company whose record of quality and service has made it a 
leader in its field. 


Send for This Pocket Size List of All 
3M Products Meeting Government 


Specifications 
Address your request to 3M, Dept. 93, COMPANY 


111 Piquette Avenue, Detroit 2, Mich. 


ADHESIVES - COATINGS - SEALERS 


ADHESIVES AND COATINGS DIVISION e MINNESOTA MINING AND MANUFACTURING COMPANY 


411 PIQUETTE AVE., DETROIT 2, MICH. GENERAL SALES OFFICE: ST. PAUL 6, MINN. 
EXPORT OFFICE: 270 PARK AVE, NEW YORK 17, NV. Y. ° IN CANADA: LONDON, CANADA 


MAKERS oF $QotTse BRAND PRESSURE-SENSITIVE ADHESIVE TAPES © *'§ BRAND SOUND RECORDING TAPE @ *"5< OLS Te BRAND 


GRISS 


REFLECTIVE SHEETINGS OM ABRASIVE PAPER AND CLOTH ®° OM AOHESIVES AND COATINGS @°OM ROOFING GRANULES @ 3m CHEMICALS 
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Over the years, leading vehicle manufacturers have 
relied upon Delco to supply their shock absorber needs... 
have recognized Delco’s preeminence in production facili- 
ties, engineering development, and product performance. 


Today, as a result, more cars, trucks and buses are equipped 
with Delco hydraulic shock absorbers than with any other 
make. Here, surely, is proof of product superiority — proof 
that is attested to by more than 165,000,000 shock 
absorbers produced by Delco during the past 24 years. 


What better reason to call on Delco for the answers to 
your ride control problems? Delco Products, Division of 
General Motors Corporation, Dayton, Ohio. 


DELCO Hydraulic Shock Absorbers 
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Reduce the use of critical alloys 
in gas turbine structures 


N-A-X AC9IIS ALLOY STEEL offers a means of 
reducing the use of critical alloy steels of 
the “stainless” type in gas turbine and sim- 
ilar applications. In specific cases it has re- 
placed over half the amount of strategic 
material originally required, with no sacrifice 
of quality. 


N-A-X AC9I15 ALLOY STEEL has high strength 
and toughness values at temperatures rang- 
ing from 70° F. to +1,000° F. It can be 
readily cold formed into the most difficult 


shapes; its response to welding by any 
process is excellent. It must, however, be 
suitably coated for protection against cold 
or hot corrosion. 


N-A-X AC9115 ALLOY STEEL is available in bars 
as well as flat rolled products. Investigate the 
outstanding properties and characteristics of 
this steel and, through its use, conserve the 
critical material so necessary to our nation. 


ES STEEL CORPORATION 


Ecorse, Detroit 29, Michigan 


STEEL abe Tal 
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-x.Comntsleye +» 


HEAVY DUTY CUSHION SEAT 


WITH FORE AND AFT_ADJUSTMEN 


mobile 


MILSCO MANUFACTURING COMPANY 


2758 N. 33ed STREET 


The Sign that Maintains 
Engineering Quality .. . 


the Golden 


“BEAR” 


BEAR 


STEERING er 
SERVICE rhe familiar Golden “Bear” Sign 
seen on automotive repair shops 
FRAME & AXLE from coast to coast helps to main 
STRAIGHTENING tain the safety and riding comfort 
originally engineered into millions 
American cars Bear” will be 
glad to send engineers full details 
on the equipment and Program 
used to make this maintenance 
plan possible. BEAR MFG. co., Dept 

8-10, Rock Island, Ilinois 


In 65 ae of research and onpnee achievements 
aily 


Robert Bosch GmbH has contributed essentially tothe growth 
of the automotive oaety. Today the vast manufacturing 
program of Robert Bosch GmbH, Stuttgart, Germany, 
comprises the following products: 

BOSCH BOSCH 


ignition units, spark plugs, gene Diese! fuel injection equipment, 
rators, starters oir pressure brokes 


BOSCH BOSCH 3 
batteries, headlamps, horns, blin- lubricoting pumps, electgic tools, 
kers, cor heaters condensers, etc. 


© 


ROBERT BOSCH GMBH 
Export Division 


STUTTGART, GERMANY 


Famous in Seating MILWAUKEE 45, WIS. 


PROJECT ENGINEER 





A well established manufacturer of standard- 
ized and diversified metal products desire the 
services of one or more projcet engineers who— 


y 
ss W ish to be connected with a strong 
and well-financed organization, engaged in 
manufacture of products for both civilian and 
military uses, and hence having generally stabil- 


ized employment and continued growth 


i, > 4 Are trained in the design of ingenious 
mechanisms used as components in the fields of 
hydraulics, pneumatics and simple electronics 

suitable for production on screw machines and 


light machine tools. 


a Like to take a job; figure it out; carry 
it thru to completion; and see it placed in pro- 


duction 


7 Desire to travel some, but not too 
much; to meet people, but not too many—and 


do interesting and diversified work 


If you have what we need; and we 
have what you wish, it will lead to 
a good bargain for both of us. 


GENERAL MANAGER 


P. O. Box #681 G.P.O. New York City 
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THE BENDIX-WESTINGHOUSE 
COMPRESSOR —heart of the air 
brake system — performance 
proven over more miles on more 
installations than any other com- 


pressor available! 
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first 


choice for the biggest 


the logical choice 


for your trucks and buses 


Why not take a tip for your brake specifications from the men who operate the 
rugged off-the-road giants. They'll tell you it takes stopping power and per- 
formance-plus to provide perfect braking control for nearly 70 tons of solid 
rock and steel, defying gravity up grade and down under the very toughest of 
operating conditions. Ask them what brakes they choose for this tremendous task 
and time after time you'll get the same answer—Bendix-Westinghouse. That's 
because these mighty brakes, built by the industry's most experienced manufacturer, 
pay off with the safest, surest, most dependable braking action and 
longest service life in the business. And these are factors that mean reliable, 
economical performance on any trucking or transit job—from the roughest to 
the most routine. That's why, no matter what type trucks or 

buses you manufacture, you'll give your customers the most 

in safety, as well as savings by specifying Bendix- 


Westinghouse —the world's most tried and trusted air brakes. 


BENDIX-WESTINGHOUSE 
AUTOMOTIVE AIR BRAKE COMPANY 


ELYRIA, OHIO BERKELEY, CALIF. 06 ug wat 





OR ME A Sp RO 


will ALUMINUM take 
ALM Let AEN LLIN 


YES — See ALCOA 


Alcoa's finishing laboratories are continually 


e improving and developing finishes for alumi- 
an in its num — painted, electroplated, anodized, plus 
: chemical and mechanical treatments. For the 


e- latest information, simply write on your 
company letterhead to: 
Pe i ig ALUMINUM COMPANY OF AMERICA 


1980C Culf Building * Pittsburgh 19, Penna 


. 


Acadia Synthetic Rubber Products are once again 


in great demand for the nation’s defense. They 


poses in weapons and equipment on land, sea 


~Y 
and in the air. Manufacturers in hundreds of VEU ne COMPANY = 

— 

i 


industries have learned they can always depend 
OF AMERICA _— 


upon the uniformly high quality of Acadia Syn- — 
ul — 


thetic Rubbers. 
They are readily compounded to exact degrees 


¢ 
are serving in a large variety of important pur- see Fd danke: 


of elasticity, resilience, plasticity: offer high resist- 


ance to oil, age, light, temperature extremes. 

They can be molded or extruded—cut to close Y 4 1 

tolerances in endless shapes and sizes. ¥ qa} u qe t ge EK A Sy 
We will finance, assist in design and devel- 


opment, institute patent search, promote 
and sell patented or patentable ideas .. . 


ELECTRONIC, HYDRAULIC, MECHAN.- 
ICAL, PNEUMATIC. 


{ddress Research Director, 


PIONEER TOOL ENGINEERING, INC. 
12901 Yukon Ave., Hawthorne, California 


i sicsisdieiaciiindiahlis 
- HARDNESS TESTING 


sheets « tubing « strips * 
Brinell—Shore—Scale 


« channel « washers « 

haha ahaa . : Included in our improved Portable Sclero- 
TL St eT scope Model D-1. This efficient single scale 
tester registers Brinell-Shore values without 
damage to the work. The old standby for 


* 
Nia inetevedl MPL cai . ee 
TaN 
RO ee ee ee eet Y f WRITE FOR CIRCULAR 


and Plastics + Sheets + 
2 ee ee | 


sg ee) th ter) THE SHORE INSTRUMENT & 
DIVISION WESTERN FELT WORKS E MANUFACTURING CO., INC. 


4035-4117 Ogden Avenue, Chicege 23, Hlinois 


PC eeO ri Mea mela 


ee 


90-35 Van Wyck Expressway, Jamaica 2. ®. Y 
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Good News for Engineers 


} 
| 
| 


..-LOCKHEED | 
IN CALIFORNIA 
RAISES ENGINEERS: 


SALARIES 


Lockheed Aircraft Corporation announces 
substantial salary increases for engineers in recog- 
nition of the importance and excellence of their 
work on both military and commercial aircraft. 
The increases, now in effect, make Lockheed 
engineers among the highest paid in the 

aircraft industry. 

Engineers who join the Lockheed team will 
receive the benefits of these pay boosts. 


In addition to increased salaries, 
Lockheed also offers engineers: 

. A“bonus” every day in better living —just 
because you live in Southern California, 
in an area where the climate is beyond compare. 
2. A future that offers both security and advance- 
ment, helping create planes for defense, 
planes for the world’s airlines in Lockheed’s 
long-range development program. 
3. Better personal working conditions among 


men who have built a reputation 
for leadership in aviation. 


immediate openings for: 


Aerodynamicists 

Aerodynamics Engineers 

Aircraft Design Engineers 

Aircraft Electrical and Radio Designers 
Airplane Specifications Engineers 

Design Engineers — Lockheed will train you to be an 
aircraft engineer. Full pay while training. 
Drawing Checkers 

Electronics Engineers 

Engineering Technical Writers 

Estimators — Plant Facilities and Equipment 
Flight Manuals Engineers 

Machine and Equipment Design Engineers 
Manufacturing Engineers 

Manufacturing Research Engineers 
Production Design Engineers 

Senior Electronics Systems Engineers. 

M.S. or Ph. D. in Electrical 

Engineering or Physics 


To Engineers Lockheed also offers 
with Families: these extra benefits: 


Housing conditions are excel- Generous Travel allowances * 
lent in the Los Angeles area Outstanding Retirement Plan 
More than 35,000 rental units * Vacations with pay * Low 
are available in the Los An- cost group life, health, acci- 
geles area. Huge tracts for dent insurance « Sick Leave 
home ownership are under with pay ¢ Credit Union, for 
construction now. Thousands savings and low-cost financ- 
of homes have been built since ing « Employees’ Recreation 
the last war. Lockheed coun- Clubs ¢ Regular performance 
selors help you get settie i reviews, to give you every op- 

portunity for promotion * On- 

the-job training or special 

courses of instruction when 


needed 
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Stress Engineers and Analysts 
Thermodynamicists 

Thermodynamics Engineers 

Tool Standards Engineers 

Weight Engineers 

Also...Technical Editor to write and 
review technical reports 

Sales Engineer with airline experience 
Recent Engineering Graduates 


OT ee ee 


Send today for illustrated brochure describing 
life and work at Lockheed in Southern Cali- 
fornia. Use this handy coupon. 


ENGINEER TRAINING PROGRAM 
Mr. M. V. Mattson, Employment Mgr. Dept. SAE-3 


c KN AIRCRAFT CORPORATION 


Burbank, California 


Dear Sir: Please send me your 
brochure describing life and work at Lockheed 


My Name 
My Field of Engineering 
My Street Addre 


My City and State 





Your greatest automot 


1. FABRICATION SAVINGS 


Without any compromise of tubing function, Bundy engineers 
can often help cut fabrication costs. Above: oil distributor 
manifold part. Nozzle tubes were formerly soldered into a 
“T” fitting. The “T” was then soldered into sections of mani 
fold tube. Bundy created saddle on nozzle-tube base. Saddle 
permits joining to pierced manifold tube with one soldering 
operation; gives sturdier, stronger joint. Result; Vast savings 
and improved part performance for a Bundy customer. 


me DESIGN SAVINGS 

it is Bundy policy to do everything possible to meet a cus- 
; tomer’s specifications. But frequently Bundy men can find 
a way to redesign a part at considerable savings. Above: oil 
‘Site dip stick tube. Customer specified expanded tube diameter 
below upset to assure press fit in crankcase. After examining 
drawings, Bundy engineers suggested cheaply made offset 
bend below upset. Offset provides effect of press fit without 
expense. Too, Bundy suggested slight bend above upset to 
keep dip stick from rattling. Customer received a better 

functioning part produced at lower cost 


undyweld Tubing 


DOUBLE-WALLED FROM A SINGLE STRIP 


ro 
—> 
WHY BUNDYWELD IS 
a < 
t ; NOTE the exclusive 
ag patented Bundyweld 
: beveled edges, which 
a afford a smoother 
uP 3d joint, absence of bead 
0.0. and less chance for 


El ony leakage. 


Bundyweld starts as continuously rolled passed through a fur Bundyweld double 
a single strip of twice around later nace. Copper coat walled and brazed 
copper-coated steel ally into a tube of ing fuses with steel. through 360° of wall 
Then it's . uniform thickness, and Presto contact 


Bundy Tubing Distributors and Representatives Cae 42, Mass.: Austin-Hastings Co., inc. 226 Binney St . Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga 
Bank Bidg . Chicago 32, til: Lapham-Hickey Co, 3333 W. 47th Place o Elizabeth, New Jersey: A. B. Murray Co., Inc. Post Office Box 476 . Philadelphia 3, Penn.: 
Rutan & Co. 1717 Sansom St . Sen Francisco 10, Calif: Pacific Metals Co., Ltd., 3100 19th St . Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave. South 
Terento 5, Ontario, Canada: Alloy Metal Soles, itd. 881 Bay St. . Bundyweld nickel and Monel tubing is sold by distributors of nickel and nickel! alloys in principal cities. 
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Choose Bundyweld Tubing and you buy proved, safe perform- 


ance; unmatched tubing features; engineering skills that 


make “impossible” parts possible and cut costs at every turn. 


Look at all you buy in Bundyweld Tubing: 


You buy priceless, safe tubing performance, 
proved in billions of miles traveled by millions 
of trucks, cars, buses and tractors with brake 
lines of Bundyweld Tubing. In the last 20 years, 
over two billion feet of Bundyweld have been 
used in those brake lines alone. 


You buy unmatched tubing features. Bundy- 
weld is the only tubing double-walled from a 
single strip with beveled edges. Its extra-strong 
steel walls are copper-brazed through 360° of 
wall contact. On the job, Bundyweld sails past 
shock, stress, strain. It has high endurance limit. 
It’s leakproof. In production, Bundyweld goes 
through its paces without balking, bends easily, 
machines easily, handles easily. 


You buy unsurpassed engineering skills. 
Many Bundy customers bring design problems 
to Bundy engineers; get simpler, cost-saving, 
tubing-part designs — without any compromise 
in function. If a customer wishes, Bundy will 
take over complete fabrication of a part — turn 
it out in large quantity, with an eye on accuracy 
and cost. Whether you need tubing in light- 
weight, easy-handling lengths for fabrication 
yourself, whether you need design or fabrication 
help, or whether you need fast delivery of finished 
parts, Bundy is equipped to answer your needs. 


Whether they think of cost or performance 

-or both — the world’s finest automotive engi- 
neers know there is no adequate substitute for 
Bundyweld Tubing — or Bundy skills. 


Contact a Bundyweld Distributor (listed lower left), or write direct to Bundy Tubing Company, Detroit 14, Michigan 


3 e COST SAVINGS 


Bundy leaves no stone unturned in search of ways to cut costs. For 
instance, Bundy fabricates simple truck fuel-line part above (of tinned 
Customer wanted part shipped with sleeve-type com- 
pression fittings mounted on it. Bundy 
Result: Fin keeps fittings from sliding off tubing 
part during shipping and subsequent handling, eliminates otherwise 


Bundyweld) 
added small, non-interfering 


fin to each part end 


expensive packaging, eliminates cost of remounting fittings that would 


have slipped off. 
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4 @ PERFORMANCE SAVINGS 


You save because of Bundyweld’s safe, sure performance 


during the life of your trucks, cars, buses, tractors, or 


other automotive Priceless 
delivered at lowest cost 
Proved 
and brake-line systems of 95°% of today’s cars fine 


testimony to Bundyweld reliability 


equipment performance 
Bundyweld 


delivered in fuel, oil, 


consistent with 


quality »erformance 
1 





MILLIONS OF “MEDICINE 
MEN” ADD NOSTRUMS 


TO GAS AND OIL q 
...Wwithout Results! 


Refining the world’s best fuels and lubricants is the 
job of the Petroleum Industry. No oil or fuel chemist 
would recommend the general practice of dumping so 
many ounces of this or that into chemically balanced 
engine fuel or oil. There is a way to obtain Engineered 
Auxiliary Lubrication—a job of engine lubrication 
where crankcase lubrication fails. There’s AMPCO, 
which meters and introduces a properly compounded 
lubricant into the fuel/air stream as a dispersed spray 
for even distribution and without gasoline dilution. 
AMPCO’s system of Auxiliary Engine Lubrication pro- 
vides the only practical solution to valve and ring 
failures, high cylinder-bore wear, and excessive oil 
consumption, in all types of internal combustion engines. 


A CONSTANT 
OIL SOURCE FOR THE HOTTEST, 
DRIEST, BUSIEST, PART OF AN ENGINE 


ASSISTANT DIRECTOR 


For Exploratory Research 


Mechan- 
ical Research Engineer with 


Prefer experienced 


some administrative experi- 


ence. 
Write Director 


BORG-WARNER 


CENTRAL RESEARCH 
LABORATORY 


706 South 25th Avenue Bellwood, Hil. 


13 NEW and 3 REVISED 


Aeronautical Standards G Recommended 
Practices 


were issued 


February 1, 1952 


16 NEW and 37 REVISED 
Aeronautical Material Specifications 


were issued 


February 15, 1952 
For further information please write 
SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 
29 WEST 39 STREET, NEW YORK 18, N. Y. 


Want One 


For Your 


An SAE Emblem 


e Distinguishes you 
as an SAE member 


¢ Is an attractive 
gold-filled clutch- 
back pin 


¢ Costs only $1.50 


plus 

30¢ Federal tax for delivery 
in the United States and 5¢ 
sales tax for delivery in 
New York City 


ACTUAL SIZE 


Member Grade 


Associate Grade 


GOLD on BLUE 
GOLD on RED 


GOLD on WHITE Junior Grade 


Society of Automotive Engineers 
29 West 39 St., New York 18, N. Y 


Please send me an SAE emblem. Enclosed is my 
check for $ ($1.50 plus applicable taxes). 
Grade of membership (please check) 


Member Associate Junior 


Name 
(PLEASE PRINT) 


Address 
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Wherever parts produced by Michigan Powdered Metal 

Products Company ore being used, tremendous savings have been 
made in assembled finished products. Here all the advantages of 
powder metallurgy are realized. Machining and finishing operations 
are eliminated on simple and highly complicated parts alike. Com- Company te baring «sy 
binations of materials not otherwise obtainable are employed. Porosity of the bearing wall. As grease or oil is 
or density can be controlled to meet specific requirements; and dimen- impregnated into the sintered metal, it 
sional accuracy and good surface finish are regularly provided. fills this cavity as well os the pores in 

As one of the pioneers in the field of powder metallurgy, Michigan et 
Powdered Metal Products Company today has the experience and 
facilities to produce parts never before considered for manufacture by 
this process. It will pay you to investigate what we can do for you. We 
will be glad to submit quotations based on your part prints and 
specifications—promptly, and without obligation on your part. 


MICHIGAN POWDERED METAL PRODUCTS CO., Inc. 


: “ALLIED 452 CADY STREET . NORTHVILLE, MICHIGAN 


OR * 
i A Wholly-Owned Subsidiary of ALLIED PRODUCTS CORPORATION 


’ . 
teas’ 
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YOUR HELP IS NEEDED 


to get in the 


At current steel production rates, 50% MORE SCRAP is needed 
than in the peak year of World War Il. The shortage is so real 
that steel company representatives are calling on every company 
in the country to find ways of relieving the situation. 


Heres How YOU can help 


Take a fresh look at your own plant 


scrap and salvage activities. 
@ Call in your dealer—sell your scrap— AlowW / 


_ ALLEGHENY LUDLUM STEEL CORPORATION — 
od Pee eae ree SE A No 1 
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Powerful 
sealing uni 
swivels 
freely 


Schrader Tire Valve Caps are designed with the metal 
outer shell and the specially compounded rubber 
sealing unit doubly reinforced with non-collapsible 
metal plates. Schrader Valve Caps are guaranteed 
air-tight up to 250 Ibs. You can be sure any vehicle, 
any tire, equipped with Schrader Tire Valves, sealed 
with these quality Schrader Caps, has positive pro- 
tection at this vital point. 


A. SCHRADER’S SON, BROOKLYN 17, N. Y. 
Division of Scovill Manufacturing Company, Incorporated 


— 


| 
i 


REG. US PAT OFF. 


Litiandninaeaiunipaiinnts 
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Tires that ride 
to work and play 


Load the family in the car. Head for the beach, the country, or 
town or church... with never a fear about the tires. They're built 
to give protection for many miles of easy, economical driving. 
A key to dependable tire performance is the valve that Jocks the 
air in the tire. 


FIRST NAME IN TIRE VALVES 


FOR ORIGINAL EQUIPMENT AND REPLACEMENT 


193 
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Acushnet Process Coimpany 
Adel Division General Metals Corp 
Aetna Ball & Roller Bearing Co 
Airesearch Division of The Garrett 
Corp. 
Allegheny Ludlum Steel Corp 
Allied Products Corp 
Aluminum Company of America 
134, 156 
American Chemical Paint Co 
American Felt Co 


174 
105 
138 


123 
192 
191 


186 
122 


196 


Associated Spring Corp 

Automotive & Marine 
Corp 

Automotive Gear Works, Inc 

Inside 

Avon Tube Division Higbie 
Company 

Barnes Co., Wallace ‘Div. 
Spring Corp.) 

Barnes Co., Wallace 
Assoc. Spring Corp.) 


Ltd 


Back 


INDEX TO ADVERTISERS 


Products 


190 


Cover 


Mfg 


100 


Assoc 


Div 


Confidence 
Abroad 


Transport operators all over the world have 
learnt to trust this sign. 


In any language the letters on the C.A.\ 


maintained by highly-trained craftsmen, using special precision equipment. 


vehicles fitted with 


Fuel 


W herever 


C.A.V. Injection Equip 


ment are exported whether to 


Trondheim, Santiago, Hong-Kong 


or Sydney—there’s a service agent 


or depot to give it the specialist 


attention needed for such high- 


precision equipment, 


sign stand for first-rate service facilities, 


Fuel Injection and Electrical Equipment 


Service Depots throughout the World : 


C.A.V. DIVISION OF LUCAS ELECTRICAL SERVICES INC., NEW YORK 19, N.Y. Sales Office: 14820 DETROIT AVE., 
CLEVELAND 7, OHIO 


1 


74.344B 


+ 


Barnes-Gibson-Raymond Div 
Assoc. Spring Corp 
Bear Manufacturing Co 
Bendix Aviation Corp 
Bendix Products Div 
Eclipse Machine Div 
Radio Div 
Scintilla Magneto Div 
Stromberg-Elmira Div 
Bendix Westinghouse Automotive 
Air Brake Co. 
Bethlehem Steel Co 
Blood Brothers Machine Co., 
Boeing Airplane Company 
Bohn Aluminum & Brass Corp 
Borg & Beck Div., Borg-Warner 
Corp 
Bosch, Robert, GMBH 
Bundy Tubing Co 
Bunting Brass & Bronze Co 
B-W Central Research Laboratory 


Inc 


188 


C. A. V., Ltd 

Chiksan Company 

Clark Equipment Co 

Climax Molybdenum Company 
Columbia-Geneva Steel 
Consolidated Engineering Corp 
Convair 


113 


Delco Products Div. General 
Motors Corp 
Delco-Remy Div 

Corp 
Detroit Aluminum 
Corporation 
Douglas Aircraft Company 
Dow Corning Corp 
Dunbar Bros. Co 


Spring Corp.) 


General Motors 


and Brass 
Inc 


Div (Assoc 


Eaton Mfg 
Eaton Mfg 
Eaton Mfg 


Co., Axle Div 
Co., Pump Div 
Co., Valve Div 


Fasco Industries, Inc 
Federal-Mogul Corp. 
Firestone Tire & Rubber Co 
Fuller Mfg. Co 


Gemmer Mfg. Co 
Gibson Co., Wm 
Spring Corp.) 
Great Lakes Steel Corp. 
Gunite Foundries Corp. 


D. (Div. Assoc 


Hamilton Standard Division of 
United Aircraft Corp 

Herbrand Div. The Bingham-Her- 
brand Corp 

Hi-Shear Rivet Tool Co., The 

Holley Carburetor Co. 

Hyatt Bearings Div 
Motors Corp 


General 


Imperial Pencil Tracing Cloth 
International Nickel Co. 
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SEND for this booklet 
on Vibration Control 
by Vibra-Mounts. It de- 
scribes the new, simple, 
economical way to ob- 
tain up to 85% re- 
duction in transmitted 
vibration, increasing 
plant efficiency, pro- 
tecting machines, in- 
struments, buildings 
and personnel. Vibra- 
Mounts can be installed 
quickly by superin- 
tendents and mainte- 
nance men. 


GENERAL OFFICES: P. O. Box 5, GLENVILLE, CONN. ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn.—PLANTS: Glenville 
Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. | SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland 
Rochester, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, Portland, Seattie, San Diego, Montreal 
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AGRICULTURE - geared to modern production standards 


handled 


by one man, will work rings around 


\ self-propelled combine, 


old-fashioned threshing crews 
And 


few 


the 


few a modern 


baler 


a single operation, the tedious work 


of a years ago 


hay does in a hours, at 


that required days of work not long 


ago. That's modern production 


just as ¢ th« ient just as important 


to the nation’s good as the mir- 


acles of America’s great industries. 


TRADE 


We're particularly aware of this 
development because ‘‘Double 
Diamond” Gears have 


grown up 


with the flourishing farm machin- 
“Double 
Diamonds” have been transmitting 


all kinds ot 


farm equipment. As the machines 


ery business. For years 


power in mechanized 


as demands of them 
“Double 


in 


grew bigger 


became more critical 


Diamond” Gears have grown 


a 


~~ 
i 
A 


demand. They must stand unusual 
abuse—long periods of idleness fol- 
lowed by around-the-clock service 
months on end—and must deliver 
dependable performance at points 


The 


“Double Diamonds” have 


many miles from service centers 
fact that 
met these requirements, and for so 
years, makes them a 


many name 


to bear in mind when your needs 


call for gears of that character. 


PUR 


BUSINESS PRESS INC 


Lancaster 


Pennsylvania 





\ X THEN it comes to catching a prospect’s 

eye, the sleek, gleaming finishes on to 
day’s new cars play a big part. But when it 
comes to making the prospect buy, it’s the 
value built into the car throughout that does 


the job. Especially value where it counts most 


in the ‘‘vital zone’ the moving parts 


To give customers the “vital zone”’ value 
they look for, you may find this simple formu 


la helpful when appraising component parts 


Val quality + service + public acceptance 
alue = 
price 


It shows that price is only one factor in 
value, and must be weighed in relation to the 
factors above the line. Timken" bearings give 
you far more above the line than any other 
tapered roller bearings. Higher quality, better 
service, and more public acceptance. And in 
terms of value features, Timken bearing prices 
are lower today than ever. The Timken Roller 


Bearing Company, Canton 6, Ohio 


ONLY TIMKEN BEARINGS 
GIVE YOU 
ALL THESE VALUE FEATURES 


QUALITY 


Design leadership 


raph trace, 9° oS comes : : ii er : & ae : 
5 000 X vertico 30 X , Steel made in our own mill 
Precision manufacture 
imish ’ : a! n i : 
Profilograph troce TIMKEN bearing firs ; Rigid quality control 
rofl h onta! a - , 
"5,000 ¥% vertical, 30 X horizomto , ». More than 50 years’ experience 
Cocca oe ; SERVICE 
TO MEASURE SURFACE FINISH to within a: THE TOUGHEST BEARING APPLICATION on a ca }. Unequalled engineering service 
lionth of an inch, the Timken Company devel the pinion s one of the many places where t 
ed ecial instr the profilograpt kee bearing value sows up in ws “2 7. Unequalled research and devel 
cars use Timken } opment facilities for your use 


eels, steering & nd 8. Installation service in the field 
Widest range of sizes 


Most dependable source of supply 


ees PUBLIC ACCEPTANCE 
its for First choice throughout industry 
Best-known name in bearings 


TAPERED ROLLER BEARINGS ren 


| wy 
NOT JUST A BALL () NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL @) AND THRUST ~@)~— LOADS OR ANY COMBINATION O- 
I i 





